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NEW  ONE-WATT  COMMUNICATION  KLYSTRONS  COVER  GOVERNMENT  AND  COMMON  CARRIER  BANDS 


Designed  primarily  for  use  in  microwave 
relay  links,  the  QK-661  and  the  QK-754, 
one-watt  transmitter  klystrons,  operate 
at  frequencies  of  7,125  to  8,500  Me  and 
5,925  to  6,425  Me,  respectively.  The  QK- 
661  is  the  first  tube  of  its  kind  to  cover 
the  entire  government  band.  The  QK-754  is 
the  first  of  a  planned  series  of  tubes  to 
cover  the  entire  communications  band. 

Both  are  mechanically  tuned,  integral- 
cavity,  long-life,  reflex-type  tubes.  The 
QK-754  uses  a  coaxial  output ;  the  QK-661, 
a  waveguide  output. 

To  insure  efficient  operation  the  tubes 
are  available  with  integral  cooling  fins 
or  with  a  heat-sink  attachment  suitable 
for  connection  to  the  chassis. 


QK-7§4 

Frequency  Range  5925  to  6425  Me 
Power  Output  1.5  watts 

Electronic  Tuning  50  Me 

(to  half -power  pts) 

Modulation 

Sensitivity  1  Mc/V 

( 10  V  pk-to-pk  mod  volt ) 

Temp.  Coefficient  ±0.1  Mc/oc 


QK-661 

7125  to  8500  Me 
1.6  watts 
25  Me 


600  Kc/V 
±0.1  Mc/oC 
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Excellence  in  Electronics 


You  can  obtain  detailed  application  information 
and  special  development  services  by  contacting: 
Microwave  and  Power  Tube  Division,  Raytheon 
Manufacturing  Company,  Waltham  54,  Massachusetts 


A  LEADER  IN  CREATIVE  MICROWAVE  TECHNOLOGY 


MARCH  13,  1959 


Issue  at  a  Glance 


A  McGRAW-HILL  PUBLICATION 
Vol.  32  No.  11 

H.  W.  MATEER,  Pub/jth»r 

JAMES  OIRDWOOD,  AHOciata 
Publithmr 

W.  W.  MacOONALO,  editor 


^^ctaZ 


BUSINESS 

What’s  in  the  IRE  Program.  This  gives  you  a  good  preview . 44 

IRE  Exhibitors  See  Good  Year.  Prediction :  8-percent  jump  in  sales. 51 


Recruiters  Roll  Up  Sleeves.  Here’s  what’s  happening  in  hiring. .  .56 


JOHN  M.  CARROLL,  Managing 
fditor 

Feature  Editor,  John  Morkus. 

Associate  Editors:  John  M.  Ktnn, 
Jr.,  Frank  Leary,  Michoel  F.  To* 
maino,  Howard  K.  Janis,  Sylvester 
P.  Corter,  Haig  A.  Monoogian, 
*  Roland  J.  Charest,  William  P. 
O'Brien,  George  Sideris,  John  P. 
Moson,  Williom  E.  Bushor,  Ronald 
K.  Jurgen,  Thomas  Emma,  Somuel 
Weber. 

Pacific  Coast  Editor  (Los  Angeles) 
Horold  C.  Hood;  Midwestern  Editor 
(Chicogo)  Horold  Horris;  New  Eng- 
fond  Editor  (Boston)  Thomos  AAa* 
guire. 

Art  Director,  Harry  Phillips,  Roy 
Thompson. 

Production  Editor,  John  C* 
Wright,  Jr.,  Bernice  Duffy,  jeon  L. 
AAatin. 

Market  Research,  Edword  De« 
Jongh,  Morilyn  Koren. 

Editoriof  Assistants,  Gloria  J. 
Pilippone,  Arlene  Schilp,  Patricio 
Landers,  Catherine  McDermott, 
Eleanor  Schaefer,  Corol  Weover. 


Television  Trains  Missilemen.  Project  may  spread  to  46  .states. .  .67 


Shoptalk  . 

. ..  .4 

Over  The  Counter . 

. 25 

Electronics  Newsletter  . . 

...11 

Market  Research . 

. 30 

Washington  Outlook  . . . . 

...14 

Current  Figures . 

. 30 

Financial  Roundup . 

...25 

Meetings  Ahead  . 

. 68 

ENGINEERING 


S-Band  Maser  in  Operation.  Units  like  one  at  A.  F.  Cambridge 
Research  Center  will  find  use  in  radar  and  radioastronomy. 
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Among  the  achievements  of  Autonetics'  young  men:  the  first 
successful  airborne  all-inertial  navigation  system ...  first  navi¬ 
gation  system  accurate  enough  to  guide  the  USS  Nautilus  and 
Skate  on  their  historic  voyages  beneath  Arctic  ice  . . .  first 
successful  automatic  star  tracking  by  an  inertial  navigation 
system  during  daylight  flight . . .  first  completely  maneuver- 
able,  inertially  stabilized  gyro  platform  . . .  first  successful 
completely  automatic  landing  system  for  supersonic  missiles 
and  aircraft . . .  first  transistorized  portable  digital  computer 
with  “big  computer"  capabilities. 


A  MAN  misses  a  lot  if  his  job  means  only  a  pay* 
check.  He  ought  to  be  excited  about  the  work  he's 
doing.  He  ought  to  feel  proud  of  his  company  — 
of  its  past  achievements,  its  current  projects,  its 
future. 

That’s  the  way  our  engineers  and  scientists  feel 
at  Autonetics.  They’re  young  men.  Most  of  them 
got  their  BS  since  1948.  In  ten  memorable  years 
they  have  made  their  company  a  leader  in  elec¬ 
tronics  and  electromechanics. 

Today  there  is  room  for  engineers  and  scien¬ 
tists  who  want  to  share  the  unusual  creative  prob¬ 
lems  that  lie  ahead  — in  inertial  navigation,  dig¬ 
ital  computers,  armament  control,  flight  control, 
and  a  host  of  special  military  and  commercial 
products. 

If  you’d  like  to  join  Autonetics.  please  send 
your  resume  to  Mr.  C.  C.  Renning.  9150  East 
Inifierial  Highway,  Downey,  California. 


A  DIVISION  OF  NORTH  AMERICAN  AVIATION,  INC. 

Downey,  Californio 
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LAMBDA’S  ALL-TRANSISTOR  LINE 

Delivered  now  •  Guaranteed  for  five  years 

FOUR  NEW  POWER  SUPPLIES 


ItCGULATCO  ^OWCR  SURRLV 

QBSSRN^pmBSD 


1 -AMP  and  2-AMP  •  CONVECTION  COOLED 

No  internal  blowers  •  No  moving  parts 

Model  LT  1095  $285 

0-32  VDC  Model  LT  1095M  (metered)  $315 

01  AlUID  n  0  AlUID  Model  LT2095  $365 

"I  Mlfll  Mlfll  MnHH  I T  90QISM /iTiAtitrMl)  5aaS 


•  Ambient  50°  C  at  full  rating. 

•  High  efficiency  radiator  heat  sinks. 

•  Silicon  rectifier. 

•  50-400  cycles  input. 

•  Special,  high-purity  foil,  long-life 
electrolytics. 


•  Compact.  Only  3^"  panel  heights 

•  Short-circuit  proof. 

•  Protected  by  magnetic  circuit  breakers. 

•  Hermetically-sealed  transformer.  De¬ 
signed  to  MIL-T27A. 


•All  transistor.  No  tubes. 

•  Fast  transient  response. 

e  Excess  ambient  thermal  protection, 
e  Excellent  regulation.  Low  output  impedance. 
Low  ripple. 

e  Remote  sensing  and  DC  vernier. 


CONDENSED  DATA 

Vollogt  Bonds  . . 
Lin*  Regulation  . . 

.0-8,  8-16, 16-24, 24-32  VDC 
.Better  than  0.15  per  cent  or  20  millivolts 
(whichever  is  greater).  For  input  variations 
from  105-125  VAC. 

EUctrIcal  Ov*r- 
lead  Prel*ctien  . 

..Magnetic  circuit  breaker,  front  panel 
mounted.  Unit  cannot  be  injured  by  short  cir¬ 
cuit  or  overload. 

Lead  Rtgulotien . . 

.Better  than  0.15  per  cent  or  20  millivolts 
(whichever  is  greater).  For  load  variations 
from  0  to  full  load. 

Thermal  Over¬ 
load  Prelection 

. .  Thermostat,  manual  reset,  rear  of  chassis. 
Thermal  overload  indicator  light,  front  paneL 

AC  Input . 

.  105-125  VAC,  50-400  CPS 

Size  . 

. .  aVa"  H  X  19"  W  X  MVe"  D. 

S*nd  lor  your  copy. 
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NOW  AVAILABLE 

New  36-page  edition  contains  information  and 
specifications  on  Lambda's  full  line  of  transis¬ 
tor-regulated  and  tube-regulated  power  supplies. 
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SHOPTALK  , , . 

INDUSTRY  CHATTER.  According  to  IRE  sho'w  exhibitors  the  elec¬ 
tronics  industry  was  tested  last  year  by  the  fires  of  military  cutbacks 
and  reduced  capital-goods  buying.  But  the  industry  emerged  bigger 
and  better  than  ever.  Some  major  long-term  gains:  We  now  have 
salesmen  who  know  how  to  sell  and  production  executives  who  know 
how  to  get  the  most  out  of  a  dollar  spent.  Last  summer’s  military- 
cutback  binge  also  spurred  development  of  new  commercial  markets. 

Missile-and-aircraft  electronics  producers  are  sitting  comfortably 
on  a  $4-billion  backlog.  Overall  industry  censensus  is  that  sales  in  1959 
will  top  1958  by  a  whopping  8  percent.  But,  best  of  all,  the  net  will  be 
up  too.  On  p  51,  Associate  Editor  Emma  tells  you  in  detail  why  “IRE 
Exhibitors  See  Good  Year.” 

ENGINEERS’  FORTUNES.  Despite  lingering  effects  of  the  reces¬ 
sion  in  some  industries,  and  dire  predictions  and  judgments  on  dis¬ 
placement  of  workers  and/or  industry’s  reluctance  to  rehire,  it’s  still 
a  seller’s  market  for  electronics  engineers.  Demand,  as  evidenced  by 
January  help-wanted  advertising  volume,  was  the  highest  ever.  Most 
of  the  demand  originated  with  firms  heavily  in  the  missile-rocket- 
space  portion  of  our  field.  Competition  is  keenest  for  younger  engi¬ 
neers  with  a  few  years’  specialized  experience  in  our  industry. 
Demand  for  new  college  graduates  has  about  stabilized  at  last  year’s 
high  level.  All  told,  this  is  an  interesting  story.  Associate  Editor 
Janis  looks  on  as  “Recruiters  Roll  Up  Sleeves.”  And,  on  p  56,  he 
tells  you  what  he  sees. 

Coming  In  Our  March  20  Issue  .  .  . 

SPACE  POWER.  As  man  heads  into  space  by  way  of  missiles  and 
satellites,  the  need  for  lightweight,  long-lasting  sources  of  energy 
to  power  electronic  and  other  auxiliary  equipment  becomes  critical. 

Next  week,  D.  Linden  and  A.  F.  Daniel,  of  the  U.  S.  Army  Research 
&  Development  Labs,  describe  the  latest  developments  in  chemical, 
nuclear  and  solar  energy  sources  for  space-age  electronics.  You’ll 
learn  about  nuclear  batteries,  photogalvanic  devices,  thermionic  con¬ 
verters,  chemical  fuel  cells  and  other  significant  systems  for  pro¬ 
viding  energy  in  space. 

RANDOM  EVENT  ENCODER.  Knowledge  of  elapsed  time  between 
consecutive  but  random  events  can  be  used  in  control  and  analysis 
of  pulse  jitter  in  ptm  and  pem  communications  systems,  as  well  as 
in  forming  statistical  distributions  in  nuclear  radiation  studies. 

ITT  Laboratories’  R.  J.  Kelso  and  J,  Groce  have  developed  a  tech¬ 
nique  using  a  transistorized  encoder  in  conjunction  with  a  cathode- 
ray  display  circuit  which  permits  photographic  records  to  be  made  of 
random  time  intervals.  Records  are  in  one-microsecond  intervals. 

DISTRIBUTED  AMPLIFIERS.  Principles  of  distributed  amplifica¬ 
tion  are  fairly  well-known,  but  considerable  progress  has  been  made 
in  recent  years  in  establishing  design  criteria  for  voltage  amplifiers 
employing  these  principles. 

S.  K.  Meads  of  the  U.  S.  Naval  Research  Labs  in  Washington  out¬ 
lines  the  design  procedures  to  follow  in  determining  all  the  required 
parameters  of  a  basic  distributed  amplifier  with  low-pass,  constant-K 
filter  sections. 

HIGH-SPEED  SWITCH.  A  unique  application  of  a  beam-switching 
tube  is  employed  in  an  instrument  that  measures  and  records  data 
on  the  application  of  pressure  to  an  automobile  seat. 

A.  Stiebel  of  the  Rockwell-Standard  Corp.,  in  Birmingham,  Mich., 
describes  how  the  tube  switches  the  outputs  of  ten  bridges  to  an 
oscilloscope  and  yields  data  which  is  of  value  in  automotive  seating 
design. 
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VITREOUS-ENAMEL^POWER  RESISTORS 

Sprague’s  new  improved  construction  gives  even 
greater  reliability  and  higher  wattage  ratings  to  fa¬ 
mous  Blue  Jacket  miniature  axial  lead  resistors. 

A  look  at  the  small  actual  sizes  illustrated,  em¬ 
phasizes  how  ideal  they  are  for  use  in  miniature 
electronic  equipment  with  either  conventional  wir¬ 
ing  or  printed  wiring  boards. 

Get  complete  data  on  these  dependable  minified 
resistors,  write  for  Engineering  Bulletin  7410. 
TAB-TYPE  BLUE  JACKETS:  For  industrial  applica¬ 
tions,  a  wide  selection  of  wattage  ratings  from  5  to 
218  watts  are  available  in  Sprague’s  famous  Tab- 
Type  Blue  Jacket  close-tolerance,  power-type  wire- 
wound  resistors.  Ideal  for  use  in  radio  transmitters, 
electronic  and  industrial  equipment,  etc.  For  com¬ 
plete  data,  send  for  Engineering  Bulletin  7400A. 


NEW  SMALLER  SIZE 


mim 


INSULATED-SHELL  POWER  RESISTORS 


New  Koolohm  construction  features  include  welded 
leads  and  winding  terminations— Ceron  ceramic- 
insulated  resistance  wire,  wound  on  special  ceramic 
core— multi-layer  non-inductive  windings  or  high 
resistance  value  conventional  windings— sealed,  in¬ 
sulated,  non-f)orous  ceramic  outer  shells— oged-o/i- 
load  to  stabilize  resistance  value. 


You  can  depend  upon  them  to  carry  maximum 
rated  load  for  any  given  physical  size. 

Send  for  Engineering  Bulletin  7300  for  complete 
technical  data. 


SPRQGUE 

THE  MARK  Of  RiLIABILITY 


SPRAGUE  COMPONENTS:  RESISTORS  •  CAPACITORS  «  MAGNETIC  COMPONENTS  •  TRANSISTORS 
INTERFERENCE  FILTERS  ,  •  PULSE  NETWORKS  •  HIGH  TEMPERATURE  MAGNET  WIRE  •  PRINTED  CIRCUITS 
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Displaying  some  of  its  electronic,  scientific  and 
engineering  activities  at  the  IRE  SHOW  &  CONVENTION 


Information  Theory 


Servomechanitma 


Syatama  Enginaaring 


Electronic  Computers 


Clectro-magnetic  Propagation 


Infrared 


Microwave 


Thermodynamics 


Communications 


Nuclear  Physics 


TAPCO,  Cleveland  17,  Ohio 


Thompson 

P.O.  BOX  90215 

The  Thompson-Ramo^ooMridge  Products  Co^  Los  Angeles  45,  Calif.  SV  Ball  Sound  Systems,  Columbus,  Ohio 
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Ramo  Wooldridge  Inc. 

AIRPORT  STATION  •  LOS  ANGELES  45,  CALIFORNIA 

Television  Division,  Michigen  City,  Indiana  Pacific  Semiconductors,  Inc,,  Culver  City,  Celif.'^-^Reme-Wooldridge,  Los  Angeles  4S,  Calif. 
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LONG-LIFE 

XTRADUR 

TIP 


SAFETY 


COOL 
VENTILATED 
HANDLE  . 


n^orized  circuits 


EXTRA 


LONG-LIFE 


-  -  ELEMENT 

Longer  lasting  Hexacon  Soldering 
Irons  featuring  precision -wound,  mica 
insulated,  all-industrial  type  elements. 

No  solder  drip  or  creep;  -A 

outlast  copper  tips  20  to 
1.  Tip  temperatures— 

550"  to  1050'F.  Tip  diam- 
•»«9:  V.^^Xi'andVr.  % 


GROUNDED 


FOR  FULL 


PROTECTION 


Ssfden  wSk  ALL  MW 


BOOTH 


I.K.t. 

SHOW 


INDUSTRIAL 

PENCIL  IRONS 


•  Ideal  for  printed  circuits,  production, 

repairs,  service 

•  12  to  60  watt  ratings 

•  Weighs  only  3  oz.  but  does  the  work 
of  100-150  watt  models 

•  Extra-flexible  cord  with  convenient 

molded-on,  3-wire  plug 


V  bAil  a”IIVAIUIV  VVI  U  Vfl^ll  WIIWIIIVII» 

Up-grade  your  safety  conditions  now!  moided  on,3  wirepiug 

Consult  HEXACON  for  a  solution  to  your  solder-  data  in  Thomas'  Directory,  Page  6643.  Write  for 
ing  problems.  Call  Chestnut  5-6200  for  fast,  per-  catalog  showing  the  industry’s  most  complete  line 
sonalized  service  or  see  our  complete  catalog  of  Industrial  Soldering  Irons  and  Long-life  Tips. 

Serving  Industry  and  Craftsmen  for  Over  a  Quarter  of  a  Century 

HEXACON  ELECTRIC  COMPANY 

130  WEST  CLAY  AVENUE,  ROSELLE  PARK,  NEW  JERSEY 
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clip  and  sava 


Wliat  is  tlie  true  value  of  liisli  purity 
aluminum  foil  in  electrolytic  capacitors? 


r 


Since  the  word  “pxirity”  is  relative,  the  term  “high 
purity”  in  describing  the  foil  used  in  electrolytic  ca¬ 
pacitors  has  been  often  misused.  Twenty  years  ago, 
99.80%  aluminum  was  the  highest  purity  commercially 
available.  A  few  years  later,  99.85%  aluminum  anodes 
became  available  and  for  a  period  of  time  were  con¬ 
sidered  “high  purity”  foil. 

Today,  99.99%  aluminum  is  readily  available  for  ap¬ 
plications  where  the  cost  differential  between  99.99% 
and  standard  purity  anodes  is  justifiable.  In  some 
technical  circles,  purities  of  99.85%  to  99.87%  alumi¬ 
num  are  still  referred  to  as  “high  purity”.  At  Sangamo 
Electric  Company  high  purity  means  99.99%  alumi¬ 
num  or  better  anode  foil. 

From  the  engineer’s  viewpoint,  the  advantage  of 
99.99%  aluminum  over  99.87%  aluminum  in  elec- 
troljrtic  capacitors  is  both  tangible  and  intangible. 
Most  of  the  benefits  are  derived  from  the  fact  that 
there  are  fewer  crystals  of  metal  impurities  on  the  sur¬ 
face  of  the  higher  purity  foil.  Crystal  impurities  such 
as  iron  do  not  form  an  insulating  dielectric  oxide  and 
produce  points  of  high  electrical  leakage.  In  a  circuit, 
where  capacitors  of  lower  anode  aluminum  purity 
are  used,  voltages  are  set  up  between  the  dissimilar 
metals  and  deformation,  or  point  corrosions,  slowly 
takes  place.  This  action  decreases  the  shelf  life  of 
the  capacitor. 

Other  benefits  provided  from  the  use  of  99.99%  alumi¬ 
num  foil  include  longer  life,  better  high  temperature 
operation  and  lower  dissipation  factor.  When  variable 
factors  are  equal,  the  summary  advantages  of  99.99% 
anodes  versus  99.87%  anodes  can  be  shown  as  follows: 


DC  leakage 

Shelf  life 

Estimated  life 
expectancy 


99.87  %  Anodes 

Per  Mil-C-62A 
or  EIA-RS-154 

2  years 
4 — 7  years 


99.99%  Anodes 

EIA-TR-140  or 
about  leakage 
for  99.87  %  anodes 

3  years 

7—12  years 


Where  extremely  low  leakage  is  important,  where  tem¬ 
perature  of  operation  is  between  65°C  and  85‘’C,  or 
where  exceptional  long  life  is  required  and  some¬ 
thing  better  than  standard  electrolytic  capacitors  is 
desired,  99.99%  aluminum  anodes  are  well  worth 
the  additional  cost. 

Capacitor  manufacturers,  like  Sangamo,  pay  a  pre¬ 
mium  of  approximately  60%  more  for  99.99%  alumi¬ 
num  foil.  To  obtain  this  near-perfect  purity,  the  alumi¬ 
num  ingots  used  to  produce  99.99%  anodes  must  be 
reprocessed  from  a  good  supply  of  bauxite  and  a  well 
run  electro-chemical  process. 


Sangamo  TYPE  TR 
High  Reliability 
ELECTROLYTIC  CAPACITORS 


HAVE  99.99%  ALUMINUM 
FOIL  ANODES 


The  use  of  99.99%  high  purity  aluminum  anodes  in 
Sangamo  Type  TR  Twist -Tab  Electrolytics,  surgically 
clean  papers,  and  a  highly  effective  end  seal  gives  these 
capacitors  excellent  operating  life  and  superior  elec¬ 
trical  characteristics.  They  are  designed  to  operate  in 
a  temperature  range  from  —  20°C  to  85‘’C  and  are 
available  in  ratings  from  3  to  450  volts  D.C. 

Engineering  Catalog  Number  2227  gives  full  informa¬ 
tion  and  is  available  upon  request  for  your  files. 


SC59.t 

SANGAMO  ELECTRIC  COMPANY,  Springfield,  Illinois 

--designing  towards  the  promise  of  tomorrow 
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Proved  reliable 
in  Major  Tropo- 
Scatter  Networks 


Field  experience  indicates 

15,000  hours  from  now,  this  Eimac 
2KW  KLYSTRON  will  still  be  in  service 


After  three  years  of  widespread  service  in  such  tropo- 
scatter  systems  as  Dew  Line,  White  Alice  and  Texas 
Towers,  typical  life  of  Eimac  3K30(X)LQ  klystrons  is 
nearing  15,000  hours  and  still  increasing.  Experience 
with  Eimac  klystrons  in  these  and  other  tropo-scatter 
systems  indicates  that  the  3K3000LQ  will  easily  exceed 
15,000  hours  typical  life.  This  exceptional  record  of 
long  life  and  high  performance  is  the  result  of  Eimac's 
conservative  design  and  advanced  manufacturing  tech¬ 
niques. 

The  Eimac  3K3000LQ  is  a  2  kilowatt  klystron  covering 
the  frequency  range  of  610  to  985  megacycles.  It  will 
tune  over  the  entire  frequency  range  with  one  set  of 


external  cavities  and  is  capable  of  meeting  the  band¬ 
width  requirements  of  modern  tropo-scatter  systems. 
Eimac's  external-cavity  design  permits  this  wide  tuning 
range  and  bandwidth,  and  also  eliminates  problems 
inherent  in  flexible  vacuum  seals.  Systems'  operating 
costs  are  significantly  lowered  since  tuning  circuitry 
need  not  be  repurchased  when  tubes  are  replaced. 

ON  THE  AIR  AT  THE  I.R.E.  SHOW 

During  the  I.R.E.  Shaw,  March  23-26  in  New  York, 
an  Eimac  Klystron  will  be  in  operation  at  800  mega¬ 
cycles  with  one  kilowatt  output  power.  Visit  the  Eimac 
Booths,  2410-11-12,  and  see  the  simplicity  and  nan- 
critical  tuning  of  Eimac  Klystrons  by  tuning  this  oper¬ 
ating  klystron  yourself. 


EITEL-McCULLOUGH,  INC. 

8  AN  CARLOS,  CALIFORNIA 
with  ceramic  tubes  that  can  take  it 


® 

Cable  address 
EIMAC 
Son  Carlos 
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BUSINESS  TNIS  WEEK 


ELECTRONICS  NEWSLETTER 

VOR-DMET  win  over  U.K.-sponsored  Decca  short- 
ransre  air-navigation  system  as  the  international 
standard  will  probably  mean  eventual  orders  for 
hundreds  of  millions  of  dollars  for  navigational 
equipment  from  U.  S.  manufacturers.  Recent 
Montreal  meeting  of  the  International  Civil  Avi¬ 
ation  Organization  approved  protection  of  DMET 
until  at  least  Jan.  1,  1975,  extended  VOR,  the 
international  standard  since  1949,  to  the  same 
date.  (For  pre-vote  rundown  of  the  worldwide 
debate  see  Electronics,  p  30,  Feb.  27).  DMET 
still  must  go  to  ICAO’s  air  navigation  commission 
for  approval.  Half  of  the  member  states  were  not 
present  for  the  recent  vote  and  must  be  heard 
from.  Finally,  ICAO’s  Council  must  give  its  bless¬ 
ing  before  the  standard  is  official.  All  this  may 
take  another  six  months. 

A-M  STEREOPHONIC  broadcasting  system  denion- 
strated  last  week  by  Westinghouse  achieves  its 
stereo  signal  by  simultaneous  amplitude  and  fre¬ 
quency  modulation  of  the  carrier.  Firm  says  the 
new  system  is  compatible  with  present  FCC  a-m 
broadcast  standards;  a-m  is  essentially  that  of  a 
normal  broadcast  band  signal.  Stereo  informa¬ 
tion  in  the  300  to  3,000  cps  band  is  supplied  by 
varying  carrier  frequency.  Westinghouse  claims 
such  transmission  of  a-m  and  f-m  signals  per¬ 
mits  a  standard  a-m  receiver  to  pick  up  and  re¬ 
produce  distortion-free,  balanced  monophonic 
sound.  Two  standard  a-m  sets,  one  tuned  to  the 
low  side  of  the  a-m  channel  and  the  other  to  the 
high  side,  or  a  specially  designed  single  receiver, 
are  needed  to  reproduce  stereo,  says  the  Arm. 

Automatic  ultrasonic  vapor  degreasers  for  aircraft 
engine  components  will  be  supplied  to  USAF  by 
The  Narda  Ultrasonic  Corp.,  Westbury,  N.  Y. 
Cleaning  output  of  300  to  AOO  strainers  is  esti¬ 
mated  for  an  eight-hour  day,  compared  to  6  to  8 
by  manual  means. 

ELECTRONIC  R&D  CONTRAC'TS  relating  to  the 
Aircraft  Nuclear  Propulsion  (ANP)  project  will 
probably  be  scanty  again  in  the  coming  fiscal 
year.  That’s  the  upshot  for  electronics  firms  of 
the  Administration’s  recent  turndown  of  Air 
Force  and  AEC  recommendations  for  a  substan¬ 
tial  increase  in  spending  for  the  project.  Earlier 
policy  decision  had  essentially  limited  R&D  to 
propulsion  systems,  but  there  had  been  some 
hope  of  accelerating  the  overall  program  in  the 
next  fiscal  year.  Program  is  slated  to  continue 
at  its  present  $100-million-a-year  spending  level. 
The  1964  target  date  for  the  first  flight  of  a 
nuclear-powered  plane  has  been  scrapped,  accord¬ 
ing  to  Nucleonics,  a  McGraw-Hill  magazine.  The 
Democratic  majority  on  the  Joint  Congressional 
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Committee  on  Atomic  Energy  is  certain  to  fight 
the  hold-down  tooth  and  nail,  but  the  outcome  is 
in  doubt. 

MULTIOBJECT  TRACKING  GEAR  will  be  pro¬ 
vided  FAA’s  National  Aviation  Facility  Experi¬ 
mental  Center  in  Atlantic  City,  N.  J.,  under  a 
$721,000  contract  awarded  to  Cubic  Corp.,  San 
Diego,  Calif.  Firm  says  the  equipment  will  track 
the  paths  of  five  aircraft  of  all  types  simultane¬ 
ously  within  a  radius  of  200  mi  and  with  an  accu¬ 
racy  to  within  five  feet;  it  claims  that  additional 
gear  could  be  added  to  give  the  system  a  capa¬ 
bility  of  monitoring  more  than  400  aircraft  at 
once.  Cubic  says  the  gear  is  also  capable  of 
making  use  of  tropospheric  scatter  in  the  future. 

0 

Helicopter  radar  system  weighing  75  lb  and  powered 
by  available  aircraft  power  has  been  developed  for 
low-flying  battlefield  operations  by  the  Pacific  divi¬ 
sion  of  Bendix  Avicttion  Corp.  Antenna  is  40  in. 
long,  3  in.  wide,  scans  at  60  rpm. 

FRANCE’S  representative  at  last  year’s  Geneva 
conference  on  detecting  nuclear  explosions  has 
developed  a  seismograph  capable  of  signaling  a 
vibration  of  only  20  angstroms  in  the  earth’s 
crust.  Yves  Rocart,  Director  of  the  Physics  Lab¬ 
oratory  of  Ecole  Normale  Superieure,  believes 
the  instrument  opens  new  horizons  in  detection 
capability.  Electronic  amplifier  circuit  is  said 
to  allow  detection  of  vibration  hitherto  too  feeble 
to  register.  The  instrument  uses  the  principle  of 
a  suspended  metallic  mass. 

PROCESS  CONTROL  transistor  computer  meas¬ 
uring  4  X  4  X  2  ft  is  being  developed  by  Fer¬ 
ranti,  Ltd.,  with  first  production  models  expected 
to  be  available  in  1960.  Firm  says  prototype  has 
controlled  a  machine  which  simulates  a  plant 
process  for  more  than  2,000  hours  without  com¬ 
ponent  failure.  The  computer  is  being  developed 
as  the  central  unit  in  control  systems  for  proc¬ 
esses  in  the  power,  chemical,  oil,  gas  and  steel 
industries. 

COAST  GUARD’S  International  Ice  Patrol  is  con¬ 
ducting  a  worldwide  survey  to  determine  how 
ship  masters  can  best  use  radar  to  avoid  collisions 
with  icebergs.  Recent  sinking  of  the  radar- 
equipped  Hans  Hedtoft  after  an  iceberg  collision 
underscored  the  fact  that  more  than  a  decade  has 
passed  since  the  Coast  Guard’s  last  radar  study. 
Raytheon,  which  conducted  its  own  study  of 
marine  radar  three  years  ago,  is  cooperating  with 
Coast  Guard  oceanographers. 
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Put  PERMANENf  MAGNET  SPECIALISTS 


on  your  development  team 


Application  of  permanent  magnets  in  micro- 
wave  devices  has  resulted  in  vastly  improved 
performance,  lower  costs  and  greater  stabil¬ 
ity.  Since  the  early  days  of  micro-wave 
research,  The  Indiana  Steel  Products  Com¬ 
pany  magnet  design  engineers  have  worked 
closely  with  leading  manufacturers,  provid¬ 
ing  expert  help  in  developing  special-purpose 
permanent  magnet  assemblies  for  such 
applications  as  radar  magnetrons,  backward 
wave  oscillators,  pm-focus  traveling  wave 
tubes  and  load  isolators. 


A  discussion  with  permanent  magnet 
specialists  at  The  Indiana  Steel  Products 
Company  may  be  just  the  stimulus  your 
new  design  efforts  need  —  or  perhaps  you’ll 
find  a  way  to  improve  your  present  products. 
In  any  case,  you  can  be  sure  of  this  — 
nobody  knows  permanent  magnets  like 
Indiana.  And,  because  Indiana  produces  all 
permanent  magnet  materials,  Indiana  design 
engineers  are  well  qualified  to  recommend 
the  one  best  material  for  your  design.  Why 
not  call  in  an  Indiana  man  today? 


Visit  us  at  the  IRE  Show,  Booths  2432  and  2434 


THE  INDIANA  STEEL  PRODUCTS  COMPANY 

VALPAKAtSO,  INDIANA 

WORLD'S  LARGEST  MANUFACTURER 
OF  PERMANENT  MAGNETS 


INDIANA 

PERMANENT 

MAGNETS 


FREE  DESIGN  MANUAL 

Write  TODAY  for  important  free, 
new  catalog  for  micro-wave  design 
engineers  —  “Alnico  Load  Isolator 
Magnets,”  which  describes  shapes 
and  sizes,  magnetic  properties  and 
performance  characteristics  of  this 
complete  line  of  Indiana  permanent 
magnets.  Ask  for  Catalog  No.  20A-3. 


IN  CANAOAi  Th«  Indiana  Steal  Products  Company  of  Conodo  llmltod,  KItchenor,  Ontario 


iPiHiKimiim 
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There  is  no  substitute  for  Hudson  quality  and 
service  in  the  manufacture  of  instrument  cases 
ranging  from  sub-miniature  transistor  closures  to 
large  transformer  housings.  Here,  large  scale, 
continuously  modernized  facilities  are  geared  with 
the  latest  production  techniques  to  meet  your 
most  rigorous  requirements  promptly,  efficiently 
and  economically.  In  addition  Hudson  offers  over 


1500  standard  items  for  use  “as  is”  or  with  modi¬ 
fications.  These,  along  with  Hudson’s  MIL-T  line, 
offer  speed  of  delivery  and  potential  economies 
too  important  to  overlook  on  any  closure  job. 
Why  not  investigate  today  —  then  do  as  most 
companies  across  the  nation  have  done  —  make 
Hudson  your  first  source  of  supply  for  quality 
closures  and  covers.  Send  drawings  or  "specs”  for 
quotations  on  relay  closures,  transformer  hous¬ 
ings,  transistor  and  diode  closures,  instrument 
cases,  sub-assemblies,  metal  stampings,  etc. 


OOL  and  DIE  COMPANY  •  INC 

18-38  Malvern  Street,  Newark  5,  New  Jersey 
Telephone:  MArket  4-1802  —  Teletype:  NK  1066 


VISIT 

BOOTHS 

4408- 

4410 

IRE. 

SHOW! 


1 


I 


9 


I 


3IOIIEL  lO 

10  Watt  power  pads 
Frequency:  DC  to  1  KMC 
Attenuation;  1  to  10  db  I 

Maximum  irtput  VSWR:  1.15, 
Bilateral 

50 

Frequency:  DC  to  1  KMC,  .  | 
Usable  to  2  KMC 
Attenuation:  1  to  50  db 
Maximum  input  VSWR:  1.15, 
Bilateral  ' 

MOIIEL  210 

Frequency:  1  to  10  KMC 
Attenuation:  1  to  20  db 
Also  in  ruggedized  version 

to  meet  MIL-A-3933  and 

MIL-T-945A  (Model  530) 

*  -  ) 

We  invite  inquiries  for 
special  applications 
requiring  closer  tolerances. 

■  Wetfischel  Engineering 

KENSINGTON.  MARYLAND 


WEINSCHEL 

PRECISION  , 

'  FIXED  COAXIAL 

ATTENUATORS 

Accuracy  and  stability  assured  by 

rigid  testing  and  careful  calibration 

DC  TO  12  KMC 

with  our  own  Metal  Film  and  Cracked 
Carbon  Film  Resistors.  Connectors: 
N,  BNC,  TNC,  C,  SC  and 

TVPirAI. 

so  ohm  impedance  'I* 

.  type  N  connectors,  tfll 

stainless  steel  111 


WASHINGTON  OUTLOOK 


A  Pentagon  plan  is  in  the  works  to  centralize  military  procurement  of 
electron  tubes.  The  proposal  is  now  under  study  by  an  interservice  com¬ 
mittee  of  logistics  experts.  Final  decision  on  the  issue  is  due  by  April  15. 

Under  the  scheme,  one  of  the  three  services  would  be  assigned  to  do 
all  buying  of  both  common-type  and  special  electron  tubes-  for  military 
consumption.  In  all  probability,  the  service  selected  would  then  designate 
one  of  its  fleld  procurement  offices  to  do  most,  if  not  all,  of  the  actual 
purchasing. 

The  tube  proposal  is  part  of  a  Defense  Dept,  campaign  to  set  up  single 
managers  or  single  buyers  for  common-use  commodities  bought  by  the 
military  in  large  quantity.  For  instance,  the  Navy  and  Army  already 
act  as  single  managers.  The  Navy  manages  medical  supplies,  the  Army 
textiles. 

A  single  purchase  assignment  on  electron  tubes  would  “facilitate  doing 
business  with  the  Defense  Department,”  one  Pentagon  official  says.  “There 
is  the  benefit  of  scheduled  procurement  with  an  orderly  impact  on  total 
production  capacity.”  Some  supply  officials  also  claim  a  saving  in  costs. 
But  Pentagon  budget  experts  feel  the  savings 'are  negligible. 

The  Electronic  Industries  Association  opposes  the  consolidated  tube 
buying  proposal.  EIA  has  told  the  Pentagon  the  scheme  would  eliminate 
competition  among  suppliers,  hurt  smaller  firms  unable  to  produce  in 
larger  quantities,  and  result  in  the  shutdown  of  some  production 
facilities. 

Among  factors  being  .studied  in  detail,  before  a  decision  on  consolida¬ 
tion  of  electron  tube  procurement  is  officially  made,  are  these:  (1)  The 
degree  of  universality  in  tube  requirements  among  the  services;  (2)  the 
amount  of  concurrent  buying  and  selling — if  any;  and  (3)  the  industrial 
concentration  of  suppliers. 

If  the  decision  is  made  to  con.solidate  procurement  of  electron  tubes, 
the  Air  Force  stands  out  as  the  service  most  likely  to  get  the  purchasing 
assignment.  It  now  buys  $42  million  worth  of  the  Pentagon’s  $63-million 
annual  bill  for  electron  tubes.  The  Navy  buys  $18  million  worth,  the 
Army  $3  million. 

•  Although  the  Army  has  gotten  some  Congressional  support  in  its 
fight  to  start  production  of  Western  Electric’s  Nike-Zeus  antimissile 
missile  system,  the  Pentagon  will  stand  firm  on  its  decision  not  to 
authorize  new  plant  construction  and  procurement  of  production 
tooling. 

But  under  pressure  from  the  Democratic-controlled  House  Space 
Committee,  Defense  Secy.  McElroy  has  made  a  token  move  to  pacify 
critics  of  the  Nike-Zeus  policy:  He  has  ordered  an  “intensive  study 
on  pre-production  planning  measures  to  determine  ways  to  shorten 
the  time  between  the  freezing  of  component  design  and  the  start 
of  production.” 

Pentagon  insiders,  however,  consider  the  study  an  academic 
measure  which  will  still  fall  far  short  of  the  Army’s  basic  demand: 
The  addition  o(  some  $700  million  to  the  fiscal  1960  budget  to  begin 
production. 

But  the  Administration’s  top  echelon  still  holds  that  a  best  defense 
is  a  good  offense,  that  instead  of  spending  $7-billion-plus  on  produc¬ 
tion  of  the  Nike-Zeus  .system,  the  bulk  of  defense  spending  should 
continue  to  be  earmarked  for  maintaining  and  expanding  a  nuclear 
striking  force — bombers,  ballistic  missiles,  and  such. 
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Clevite  offers  new  types  with  improved  reliability 
and  power  handling  capacity. 

EIA  REGISTERED  TYPES  WITH: 

•  Improved  teal  for  long  life. 

•  Saturation  voltage  lets  than  1  Volt 

at  increased  maximum  rated  current  of  15  amperes. 

•  Average  thermal  resistance  0.7°C  per  watt. 

•  Current  gain  controls:  60-150  at  5  amperes. 

•  100%  test  for  resistance  to  transient  burn  out. 

•  Either  standard  pint  or  solder  lugs. 


TECHNICAL  DATA 

Typicol  Electrical  CharoctaritNcs  ot  25°C 


CLEVITE  ^ 

1 

) 

'  A  DIVISION  or 

TRANSISTOR  PRODUCTS  1] 

Ml  Crescent  tl.,Wallham  S4,  Mess.  TWInbreak  4.R3M  | 

iii.rviTi: 

2N1147  Series  has  solder  lugs 
2N1I46  Series  has  standard  pins 

2N1147 

2N1146 

2N1147A 

2N1146A 

2N1147B 

2N1146B 

2N1147C 

2N1146C 

Collector  to  Emitter  Voltage 
Shorted  Base  (1C  >  1  amp) 

30V 

(Min) 

40V 

(Min) 

60V 

(Min) 

75V 

(Min) 

Saturation  Voltage 
(1C  -  15  amps) 

l.OV 

(Max) 

l.OV 

(Max) 

l.OV 

(Max) 

l.OV 

(Max) 

OCCwpMtOaiii 
(1C  -  5  amps) 

60-150 

60-150 

60-150 

60-150 

DC  Current  Gain 
(1C  -  15  amps) 

35 

35 

35 

35 

Absolute  Maximum  Ratings 

Collector.Current 

Collector  to  Base  Voltage 
Collector  to  Emitter  Voltage 
Power  Dissipation  at  70°C 

Case  Temperature 

Junction  Temperature 

15  amps 
40V 
40V 

25W 

95”C 

15  amps 
60V 

60V 

25W 

95“C 

15  amps 
80V 
80V 

25W 

95“C 

15  amps 
lOOV 
lOOV 

25W 

95»C 
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OTHER  CLEVITE  OIVtSIONSi 
CIsvaland  Orophif*  Bront*  •  Bruch  Inctrumantc 
Oavit*  EUctrenic  Cempenanlt  •  ClavH*  Harrit  Products 
Clovlto  Lid  •  ClovHo  Ordnance  •  Clevite  Research  Center 
Inlermelall  O.m.h.H.  *  Texas  Division 
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^Reliability... 

/  through  15,631  accepted  types 


dear  piostic  (PL)  meters  feature; 

•  Longer  (caU  length 
e  Visibility  unlimited 
e  Light  unobstructed— no  shadows 
e  Interchangeability— universal .  I 
e  Appearance  revolutionized 


UNIQUE  FEATURES  AND  CHARACTERISTICS 


These  guarantee  superior  quality  in  all  TRIPLETT  meters: 

•  High  torque  to  weight  ratio  for  extra  rugged  movement. 
Specially  developed  bearings  withstand  severe  vibration 
and  reduce  friction  to  a  minimum. 

•  Bearings  are  microscopically  graded  not  only  for  depth  and 
radius,  but  also  for  polish.  Only  best  quality  jewels  are  used. 

•  Unique  hardening  method  assures  uniformly  hard  pivots. 

•  High  flux  scientiflcally  aged  alnico  magnets  for  greatest 
permeability.  Micrometrically  balanced  all  metal  frame 
construction  protects  bearings  against  vibration  from  any 
direction. 


•  Simplicity  of  frame  construction  assures  easy,  accurate 
alignment  in  servicing. 

•  Dials  are  all  metal — no  paper  dials  are  ever  used — will  not 
become  abrasive,  warp,  crack  or  discolor  under  normal 
conditions.  (Printing  presses  in  Triplett’s  own  plant  allow 
fast,  inexpensive  service  on  special  dial  requirements.) 

•  Extra  strong  ribbed  pointers  precisely  balanced  with  triple 
"slide  and  lock"  adjusting  weights. 

•  Insulations  provide  extra  allowance  for  breakdown  voltages. 

•  All  metal  parts  processed,  all  molded  parts  pre-cured  to 
eliminate  distortions  from  stresses  and  strains. 


TRIPLETT  ELECTRICAL  INSTRUMENT  COMPANY  •  52  years  of  experience  •  BLUFFTON,  OHIO 

liipli'lt  (Icsipn  iind  tlvK'lojtmrnt  Idcilitif^  (itc  tnniluhli'  for  \<nir  '^iircinl  rr<jiiirrmfnts  for  nirtrrs  and  test  eijuipnient. 


CIRCLE  13  READERS  SERVICE  CARD 


March  13,  1959- ELECTRONICS 


I  f 


I 


j^  Grant  Slides  have  been  the  pattern  for  all  slide  designs.  While  Grant  is  flattered,  it  is  important  to  point 

i  out  to  designers  and  engineers  that  Grant  research,  design  and  sales  engineering  have  been  and  are 

^  t  the  factors  that  place  the  nation’s  leading  industrial  manufacturers  on  our  list  of  customers. 

If  you  require  imaginative  assistance  in  determining  the  proper  slide  for  your  equipment  —  or,  if  you’d 
‘  simply  like  to  discuss  the  possibilities  for  slides  in  your  units.  Grant  sales  engineers  are  at  your  service 
-  as  they  have  been  ever  since  the  first  industrial  slide  (a  Grant  slide!)  was  marketed. 

The  nation's  first  and  ieading  manufacturer  of  siides 


GRANT  INDUSTRIAL  SLIDES 


2.1  High  Street,  West  Nyack,  New  York 
9AA  Long  Beach  Avenue,  Los  Angeles  21,  Cal. 


GRANT  PULLEY  AND  HARDWARE  CORPORATION 


tit*  Orani  Exhibit  Booth  II  IB,  IRE  Show 
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TANTALUM 

CAPACITORS 


COMPONENTS 
PACE  INDUSTRY’S 
PROGRESS 


DIODES 


PRECISION 

RESISTORS 


RHEOSTATS 


Write  on  company  letter¬ 
head  for  your  personalized 
copy  of  Ohmite  Catalog 
and  Engineering  Manual 
No.  58. 


OHMITE 

Manufacturing  Company 
3635  Howard  Street 
Skokie,  Illinois,  U.S.  A. 


High  power  vibrator  and  "high  shock”  test  equipment  enable  Ohmite 
to  develop  components  for  the  most  severe  military  applications. 


PRODUCTS  SXOWN 

ACTUAL  S4ZE 


RESISTORS 


OHMI 


TAP  SWITCHES 


Ohmite  has  complete  laboratory  facilities  where 
difficult  customer  application  problems  are  studied. 


For  forward  thinking  ...  for  new  products  to  meet 
the  needs  of  tomorrow  .  .  .  you  can  depend  on’ 
Ohmite.  Ohmite  maintains  a  continuous  program 
of  research  and  development  to  explore  new  product 
ideas  and  to  improve  present  products  and  processes. 
Furthermore,  Ohmite’s  superb  laboratory  facilities 
permit  in-plant  testing  of  its  products  to  meet  rigid 
military  specifications. 


This  unceasing  research  activity  has  kept  Ohmite 
components  truly  “pacing  the  progress  of  industry.” 


cAitr. 


Thr««-parf  but  bar  contoct 
ottambly;  triongulor  pi«c«« 
EASY-FLO  shim  and  bas*  plat* 


Assembly  under 


heot 


Note  smooth,  even  fillet  of  completed  assembly 


EASY- FLO 
“Moves  in  All  Directions” 

'N  xj-  to  Braze 

Bus  Bar  Contact 


Specialty  Brazing  Laboratory,  Riverside,  Connect¬ 
icut,  brazes,  among  other  things,  a  bus  bar  contact 
for  Rolock,  Inc.,  Fairfield,  Connecticut,  makers  of 
fabricated  metal  products.  While  a  relatively  simple 
assembly,  it  points  up  the  remarkable  fluidity  of 
Handy  &  Harman  Silver  Brazing  Alloys. 

Both  assembly  components  are  copper.  Base  plate 
dimensions  are  *4"  x  8/4''  x  2/^",  and  the  thick 
triangular  piece  is  3'  on  its  base  with  2/^"  sides. 

After  cleaning,  the  joint  area  of  the  base  plate  is 
Handy-Fluxed  and  a  shim  of  Easy- Flo  45  is  placed 
on  the  base  plate  and  the  triangular  piece  set  upon 
the  shim.  Heating  by  Selas  gas-air  burners  is  done 
on  a  50-second  cycle.  Alloy  cost  is  approximately 


FIRST,  BULLETIN  20 

This  informative  booklet  will 
get  you  off  to  a  good  start  on 
the  values,  techniques  and  econ¬ 
omies  of  low-temperature  silver 
brazing.  A  copy  awaits  your 
request. 


four  cents  per  assembly. 

You’ll  notice,  in  the  photo  of  the  completed  assem¬ 
bly,  how  smooth  the  alloy  fillet  is.  The  capillary 
action  of  Easy-Flo  causes  it  to  fiow  out  in  three 
directions,  providing  even  joint  penetration.  This 
single  fact  (without  going  into  the  qualities  of 
strength,  conductivity,  corrosion  resistance,  etc.) 
makes  Easy-Flo  a  natural  for  electrical  applications. 
Handy  &  Harman  has,  readily  at  hand,  extensive 
data  on  the  advantages  of  silver  brazed  joints  for 
electrical  applications.  We  are  always  ready  and 
happy  to  discuss  joining  requirements  and  tech¬ 
niques  with  you.  Your  call  or  inquiry  will  bring 
complete  and  beneficial  details. 


Your  Source  of  Supply  and  Authority  on  Brazing  Alloys 

\  ^^HANDY  &  HARMAN 


ml  83  tullmn  $1.,  Mmw  Ymrk  38,  M.  Y. 

DISr8l8Ur08S  IN  PRIMCIP81  CITIES 
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Burnell  &  Co.  may  not  be  experts  in 
the  art  of  head  shrinking.  But  when  it 
comes  to  toroids,  filters  and  related 
networks,  Burnell  has  the  know-how 
to  solve  an  infinite  variety  of  small 
space  problems.  The  new  MiCROlD  ® 
filters  by  Burnell  &  Co.  are  a  notable 
achievement  in  the  shrinking  of  filters 
which  can  be  designed  for  low  pass  or 
band  pass  applications. 

For  example,  as  a  low  pass  filter, 
Type  TCLJ  starts  at  400  cps.  Physical 
size  is  11/16"  x  1-11/16"  x  1/2"  max. 
For  higher  frequencies  from  7,500 
cycles  up  to  100  kc,  size  is  3/4"  x  1" 
X  1/2". 

The  band  pass  filter.  Type  TTJ  pic¬ 
tured  here,  ranges  from  7,350  cycles 


up  to  100  kc.  Physical  size  is  1/2"  x 
19/32"  X  15/16",  weight  .3  ounces, 
band  width  15%  at  3  db  and  +  60% 
—  40%  at  40  db.  Wherever  space  and 
performance  are  critical  requirements, 
miniaturized  MicroiD  ®  low  pass 
and  band  pass  filters  provide  utmost 
reliability  as  well  as  more  unit  surface 
economy  on  printed  circuit  boards. 
Completely  encapsulated,  they  are 
ideally  suited  to  withstand  high  accel¬ 
eration,  shock  and  vibration  environ¬ 
ments.  Write  for  special  filter  bulletin 
to  help  solve  your  circuit  problems. 

See  these  and  other  subminia* 
ture  components  on  display  at 
Booth  2919-2921,  IRE  Exhibit. 


®  REOISTERCO  TRADE  MARK 


PIONEERS  IN  TOROIDS,  FILTERS  AND  RELATED  NETWORKS 


EASTERN  DIVISION 
DEPT.  E-17 
10  PEIHAM  PARKWAY 
PELHAM,  N.  Y. 
PEIHAM  8-SOOO 
TELETYPE  PELHAM  3633 
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FREQUENCY  (KC) 
4  7  10 


PACIFIC  DIVISION 
DEPT.  E17 
720  MISSION  ST. 

SOUTH  PASADENA,  CALIF. 

RYAN  1-2841 

TELETYPE  PASACAL  7328 
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Sierra  218 

Monitor  OKiUoscope 


NEW  MONITOR 
OSCILLOSCOPES 

The  new  Sierra  Oscilloscopes,  Model 
218  Series  are  especially  designed  for  con¬ 
tinuous  function  monitoring  of  as  many  as 
seven  channels  simultaneously  in  one  rack 
unit.  Rugged  and  compact,  the  Scopes  pro¬ 
vide,  in  the  smallest 'possible  package,  a 
convenient  means  for  viewing  and  evalu¬ 
ating  complex  voltages.  Designed  prima¬ 
rily  for  tape  recording  and  data  handling 
systems,  the  Scopes  are  particularly  ideal 
for  measuring  and  analyzing  mechanical 
quantities  through  a  transducer,  such  as 
stress,  strain  and  vibration,  pressure,  dis¬ 
placement  and  acceleration. 

WAVE  ANALYZERS 


Sierra  219A 
Transistor  Tester 


NEW  IN-CIRCUIT  TRANSISTOR  TESTER 


The  new  Sierra  Model  2 19A  Transistor 
Tester  provides  a  technical  breakthrough 
— a  means  for  in<ircuit  transistor  testing, 
saving  hours  of  trouble  shooting  and 
service  time.  Designed  with  a  unique 
combination  of  transistor  circuits,  using 
low  impedance  methods,  the  Tester  will 
measure  the  Beta  parameter  of  a  transistor 
while  it  is  connected  in  a  circuit.  Beta  and 
Collector  Current  parameters  may  be 
measured  with  the  transistor  removed 
from  the  circuit.  Request  Bulletin. 


I  •  t 


rrniinry  SelMllvtty  Accuracy  Direct  RaaDlut  li  Dka 

*****~***  ^  Bawu  30  Dawa  480i  Frauuaucy  llaaaurlBt  DalaaciA  UaPalaaciA 

l2tA  l$KC-MOKC|±  too  e»«|  ±1000  cp»'  ±  3  KC  ±  2  db  ^  Not*  D  .  eOOolwit 

IMA  '  UOKC- lOMcl  ±2000cpi!  ±SOOOca>'  ±aoeMC  ±2db  '  i  MOtkim 


1 _ CARRIER  FREQUENCY  VOLTMETERS _ 

10IC  ^  20-500  ±M0ei)$  i  ±  2900ep«;  Net*  A  ;  ±  3  db  WoU  D  «00  ttwiit 

l03Bt’  3-40  ±  400  epp  ■  ±  3000  cpt  I  T  as  KC  ’  ±  3  db  |  Hot*  P  <00  pAn 

104A*  H50  '  ±300ep«  I  ±  ISOOepr*  ±  I  KC  |  tSdb  j  Wot#  0  '  <00  plmn  ~ 

10«  154100  ±MOcp.i±  2900cp.  ^  600pAu. 

IHA  ,  I00400  ;  ±  MO  CPI  ;  ±  2900  cpi  Noli  A  ±3db  ,  Noti  D  <00  ikni 

I - >  t - 1 - - >  -  «  <  ^ 

;  121 V;  15-600  ±  100  cpi  i  ±  1000  epi .  ±  3  KC  +2db  i  I35.600n  —  ^ 

All  Siarrp  Carrier  Frequency  Voltmeteri  feelure  built-in  calibration  oicillatori  and  circuits  for 
level  calibration,  have  aural  monitoring  jacks,  and  (except  1033)  are  furnished  with  Sierra 
htodel  I49A  Precision  Spiral  Scale  Dials.  New  Sierra  I2IY  CFVM,  similar  to  Model  I2IA  Analy- 
ler  but  has  special  20-pin  connectors  and  selector  switch  for  rapid  patching  to  carrier  racks. 
(Contains  carrier  re-insertion  oscillator  for  monitoring  suppressed  carrier  systems.  Furnished 
with  planetary  drive  dial.  Note  A.  Ranges  from  ±  2  KC  at  low  end  of  dial  to  ±  3  KC  at  upper 
end.  Note  B.  ±  I  KC  in  the  48  KC  to  2SA  KC  region.  Note  C.  ±  I  db  for  -f  30  db  to  — 40  db 
attenuator  steps  on  I3S  ohm  balanced  measurements.  Note  0.  All  models  may  be  converted  for 
I3S  and  400  ohm  balanced  line  measurements  by  convenient  plug-in  bridging  transformer, 
Model  I30D. 


WIDEBAND  DIRECTIDNAL  CDUPLERS 

10  3  10  30  100  300  1000  2000 
KC  MC  MC  MC  MC  MC  MC  MC  c 


Directivity:  12  db  ±  3  db  greater  than  coupling  factor  at 
each  frequency,  e.g.:  Model  145  at  100  MC  has  directivity 
of  34  db  (22  -I-  12). 

Impedance:  Models  137  and  138  are  SI. 5  ohms.  Models  I37A, 
I38A,  145,  ISO.  2I2A,  2I3A  and  2I4A  are  50.0  ohms.  Model 
I39B  may  be  matched  to  most  impedances  encountered  on 
open  wire  lines. 

Power:  Models  137,  I37A.  138,  I38A,  145,  and  ISO  usable  to  1000 
watts.  Models  2I2A,  2I3A  and  2I4A  usable  to  ISO  KW  peak. 
Model  1398  usable  to  50  KW  or  higher  under  certain  condi¬ 
tions.  See  Bulletin  101. 

Connectors:  See  table  for  primary  line.  Secondary  lino,  type 
N,  male,  except  I39<.  Model  I39<  for  open  wire  transmis¬ 
sion  lines. 


Sierra  193A  Ionization 


IONIZATION  GAUGE  &  AMPLIFIER 

Model  193A  Ionization  Gauge  and  Model  192A 
Ionization  Gauge  Amplifier  provide  convenient,  de¬ 
pendable  and  accurate  monitoring  of  pressures  dur¬ 
ing  prexessing  from  10'*  to  10'’  mm  Hg.  Monel 
encased  Phillips  type  ion  gauges  operate  for  months 
without  attention;  amplifier  includes  high  voltage  rf 
power  supply,  VTVM,  heater  transformer  and  low 


Gauge  and  192A  Amplifier  voltage  supply.  Request  Bulletin  118. 

_  LINE  FAULT  ANALYZER 

Designed  for  rapid  location  of  faults 
on  cables,  transmission  lines.  Instantly 
pin-points  shorts,  opens,  grounds;  indi¬ 
cates  nature  of  fault  as  well  as  exact 
location.  Easy  to  use,  high  resolution. 

Model  124A  Line  Fault  Analyzer 
operates  on  most  OPEN  WIRE  power, 
communications  lines.  Direct  reading, 
range  1/2  to  200  miles.  Sweep  marker 
continuously  adjustable  from  5  to  100 
Sierra  124A  Line  Fault  Analyzer  locates  faults  with  accuracy  of 

Yi  mile.  Request  Bulletin  102. 


IMPEDANCE  METER 

For  high  noise  carrier  measurements  50  KC  to  300  KC.  Meas¬ 
ures  on  "hut”  lines.  Request  Bulletin  112. 

COAXIAL  READOUT  DEVICES 

Increase  Directional  Coupler  sensitivity,  low  VSVC'R,  operates 
to  1.200  MC.  50  ohm  impedance,  filtered  output.  Request  Bul¬ 
letin 

DOUILE  STUI  TUNERS 

Match  50  ohm  line  to  loads  having  2:1  VSWR.  To  1.5  Kw 
peak;  three  models  covering,  collectively,  155  MC  to  1,750  MC. 
Request  Bulletin  110. 

LINE  RRIDGING  TRANSFORMER 

Converts  voltmeter  and  wave  analyzer  inputs  from  single-ended 
to  balanced  operation.  Model  15UD  bribes  both  135  and  600 
ohm  balanced  lines.  Frequency  range  3  KC  to  500  KC.  Write 
fur  details. 

THERMOPILE 

Converts  dilferential  temperatures  in  flowing  liquids  to  electrical 
energy.  Output  approx.  1  mv/"C.  Request  Bulletin  119. 

LOW  PASS  FILTERS 

Model  184  Series  Low  Pass  Filters  have  an  insertion  loss  of  not 
more  than  0.4  db  in  pass  band,  sharp  cut-off,  1.5  VSWR  or  less, 
and  rejection  greater  than  60  db  from  1.25  to  10  times  cut-off 
frequency.  Five  models:  for  cut-off  frequencies  of  44,  76,  135, 
230,  400  MC.  Power  range  250  watts  in  pass  band,  25  watts  in 
rejection  band.  Request  Bulletin  115.  (Also  higher  frequency 
models.  Request  Bulletin 


SIERRA  ELECTRONIC  CORPORATION 

A  Subsidiary  of  Philco  Corporofion 
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-  NEW  POWER  SOURCES  — 

25  MC  TO  1,000  MC 

New  Model  215  Power  Sources  permit  fast,  accu* 
rate  calibration  of  Bi-Directional  Power  Monitors  and 
Termination  Wattmeters.  Output  power  is  adjustable 
from  20%  to  100%  of  rated  power,  and  tuning  is 
continuous  over  frequency  ranges.  Units  are  self-con¬ 
tained  including  power  supply,  and  are  supplied  in 
Sierra  215 A  Power  Source  sturdy  bench  cabinets  or  can  be  rack  mounted.  Four 

models  cover,  respectively,  25  MC  to  50  MC,  50  MC 
to  150  MC,  150  MC  to  470  MC  and  470  MC  to 
1,000  MC.  All  models  have  an  output  of  50  watts  ±  1.5  db;  use  Type  N  connectors  and  oper¬ 
ate  from  a  115  v,  60  cps  input.  Request  Bulletin  Ml9. 


FIELD.  LAB  POWER  MEASURING  INSTRUMENTS 

TERMINATION  WATTMETERS 


New  compact,  li^ht  weight  Model  I60 
senes  coaxial  terminations  feature  stable 
operation  over  a  wide  frequency  range  and 
up  to  high  ambient  temperatures.  High 
surface  to  volume  ratio  provide  a  very 
low  VSWR  from  dc  to  4.000  MC.  Model 
160 — 1:  1  watt;  Model  160 — S:  S  watts; 
Model  160—20:  20watU;  Model  160—100: 
100  watts;  Model  160—300:  $00  watu. 
Request  Bulletin  114. 


Sierra  185A-15FN 
Termination 
Wattmeter 


Sierra  164 
Power  Monitor 


PLUG-IN  ELEMENTS  FOR  MODEL  164 

(Sol*:  Model  164  does  mot  imcludt  plug-ins.  Order  separately  as  needed.) 


ISO  Sm-I«s— 1 .  S.  10.  SO  woHs  full  seal* 

180-$2:  2$  Mr  to  $2  MC 
180-148:  SO  MC  to  148  MC 
180-470:  144  MC  to  470  MC 
180-1000:  460  Mfi  to  1.000  MC 

270  Sm-I«s— SO.  100,  500,  1,000  WoHs 
fall  seal# 

270-7$:  10  MC  to  7$  MC 
270-30:  2  MC  to  30  MC 


101  S«-las— 10,  so.  100,  SOO  wafts 
full  seal* 

181-2$0:  2$  MC  to  2$0  MC 
181-1000  :  200  MC  to  1000  MC 

Aceassorlas  Avollabla:  Model  164-I.S 
Equivalent  Transmission  Line  Section; 
Model  164-CC  Carrying  Case. 


Modal  1f4A-A  Pooli  •  Roadlaf  Powar 

Moalfor.  Model  194A-A  quickly  meas¬ 
ures  incident  and  reflected  powers  on 
radar  and  other  pulsed  systems.  Measures 
peak  power  directly,  independently  of 
duty  cycle.  200  MC  to  1,21$  MC.  1,  3. 
10  and  30  Kw  peak.  ±$%  full  Kale, 
From  1  /tsec  pulses,  400  pps  up,  HN  con¬ 
nectors.  Request  Bulletin  122. 


Data  subject  to  change  without  notice. 


CALORIMETERS,  WATER  LOADS 

Now  Sierra  offers  two  groups  of  Gilorimeters  and  mating 
Water  Loads  for  both  waveguide  and  coaxial  service. 

Model  190  Calorimeter  and  Sierra  XB187A/B  Water 
Loads  constitute  a  complete  system  for  calorimetric  power  swaoi  i«a«k 

measurements  in  the  SL,  S,  XB  and  X  bands.  Model  187 

Water  Loads  are  available  with  power  measuring  ranges  of,  S 

respectively,  20  Kw,  10  Kw,  1  Kw  and  2  Kw  average.  Request 

Bulletin  M24.  Model  190  Calorimeter  has  ranges  of  300,  600,  B 

1,500  and  3,000  watts  max.  A  Coaxial  Liquid  Cooled  Load, 

Sierra  186A-Z  (not  shown)  can  be  used  with  190  Calori- 
meters  to  measure  dc  to  4  MC.  Request  Bulletins. 

New  Model  2S)0A  Calorimeter  includes  liquid  flow  con-  ^ 

trols,  calibration  sources  and  metering  circuits.  The  calori- 

meter  is  self-calibrating  and  permits  accuracies  up  to  1%.  Sierra  X187B  Water  Load 

A  closed  loop  circulating  system  with  fluid  pump  and  heat 
exchanger  is  available  as  an  accessory.  Request  Bulletin. 

New  Model  287  series  Dual  Water  Loads  provide  balanced  measurements  when  used  with 
Model  290A.  287  series  loads  are  offered  in  SL,  S,  XB  and  X  bands  and,  in  conjunction  with 
Model  290A,  comprise  a  complete  power  measuring  system.  An  unusual  feature  of  the  287  series 
is  that  the  thermopile  is  a  part  of  the  load,  resulting  in  materially  improved  accuracy.  Request 
Bulletin. 


SO  OHM  COAXIAL 
TERMINATIONS 


Sierra  185A  Series  Average- Reading  Termination  Wattmeters  are  broadly  useful,  dependable  instru¬ 
ments  for  terminating  rf  coaxial  transmission  systems  and  measuring  rf  powers.  They  are  ruggedly  built, 
conservatively  rated,  and  ideal  as  dummy  loads  for  testing  and  adjusting  transmitters  and  oscillators.  Three 
models  offer,  resf)ectively,  power  ranges  of  0  to  5/15,  0  to  30/100  and  0  to  150/500  watts.  Other  speci¬ 
fications  (all  models):  frequency  range  20  to  1,000  MC,  .iccuracy  ±5%,  maximum  VSWR  1.2,  female 
N  connectors.  Request  Bulletin  120.  (Sierra  also  offers  Model  195A  Peak  Reading  Wattmeters;  request 
Bulletin  121.) 

BI-DIRECTIONAL  POWER  MONITORS 


tion  VSWR  less  than  1.08  (Type  N  connectors)  except 
on  1  watt  ranges  where  VSWR  is  1.15.  50  ohm  imped¬ 
ance.  Model  164  with  Type  N  or  UHF  connectors, 
male  or  female.  Request  Bulletin  111. 

Model  194 A- A  Peak-Reading  Power  Monitor  (not 
shown)  measures  incident  and  reflected  peak  power 
directly,  200  MC  to  1,215  MC.  1,  3,  10  and  30  Kw 
peak,  ±  5%  full  scale.  From  Igsec,  400  pps  up.  Re¬ 
quest  Bulletin  122. 


Sierra  290A  Calorimeter 


Sierra  X287A  Water  Load 


Sierra  offers  Power  Monitors  whose  collective  fre¬ 
quency  ranges  provide  coverage  from  2  MC  to  1,000 
MC. 


Model  164  Series  (shown).  Two  plug-in  elements 
cover  25  MC  to  1,000  MC,  measure  incident  and  re¬ 
flected  power  of  10,  50,  100  and  500  watts  full  scale. 
Another  plug-in  is  similar  but  covers  2  MC  to  30  MC. 
Al  so  available  are  four  lower  power  elements  covering 
same  range  at  1,  5,  10  and  50  watts  full  scale.  Power  is 
read  direct  on  linear  scale  accurate  within  ±  5%.  Inser- 
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KEARFOTT  TACHOMETER^ 

t 

I*;  ...compact,  Ilght-wetgM,  high-performance 


Kemrfott  offers  one  of  the  broadest  lines  of  precision  tachometers  in  the  industry.  Light, 
compact  and  resistant  to  temperature,  vibration  and  shock,  they  are  available  for  a 
wide  variety  of  applications.  U 


Imtegratlng  Tmehometmru,  special  types  of  rate  generators,  are  almost  invariably  provided  in¬ 
tegrally  coupled  to  a  motor.  They  feature  tachometer  generators  of  high  output-to-null  ratio 
and  are  temperature  stabilized  or  compensated  for  highest  accuracy  integration,  rate  compu¬ 
tation,  etc.  In  addition  to  reducing  the  in-phase  null  level  toward  zero,  errors  due  to  tempera¬ 
ture  effects  are  minimized  over  a  wide  ambient  range.  Linearity,  in  some  cases  as  low  as 
.01%,  is  usually  better  than  ±.1%,  while  phase  shift  is  0±1*.  For  extreme  accuracy,  models 
with  low  temperature  coefficient  drag  cups  are  also  available. 


Pete  Oenmrmtora  feature  high  output-to-null  ratios  and  are  designed  for  application  as  rate 
servos  and  to  provide  damping  in  very  high  gain  systems.  These  Kearfott  units  offer  high 
linearity,  high  output  and  low  inertia  and  are  often  integrally  coupled  to  a  low  inertia  motor ; 
in  this  design  the  in-phase  null  is  virtually  reduced  to  zero.  Quadrature  null  is  as  low  as  .25% 
of  the  1000  rpm  outputs  while  harmonics  seldom  exceed  .1%  of  the  output  at  1000  rpm. 


Oemplng  TmcHommfn  have  relatively  low  output-to-null  ratios  and  are  designed  primarily 
for  damping  purposes.  They  feature  extremely  low  inertia  and  power  consumption,  linearity 
which  is  normally  within  ±.5%,  and  phase  shift  within  10*  of  reference.  Kearfott  damping 
tachometers  are  usually  integrally  coupled  to  a  low  inertia  motor. 


INTKORATOR  TACHOMKTBRS 

tTypicat  ChorocternUcil 


Siz*  11 
(R860) 

ns 

.020 

275 


Sit*  IS 
ITBI6I 
IIS 
.020 
27 


Sii*  18 
1V892) 
IIS 
010 
2.00 


E>cliation  Voltog*  |400cp«| 
Voll«  at  0  tpm  (RMS) 

Volttot  1000  rpm  (RMS| 

Phot*  ihifi  at  3600  rpm 
linoerily  at  0-3600  rpm 
Op*totinp  Tamp*ratur*  Rang* 


ITypicol  Choroclaritlicil 


Siz*  18 
IV806I 

ns 

.026 

30 

4.5* 

.25 

■54*  +  I2S’ 


Siz*  8 
(Me24| 
26 
.015 
.234 


Siz*  10 
IP822I 

ns 

.019 

.450 


Siz*  1 1 
IR809I 
IIS 
.019 


Excitation  Voltag*  {400cpt| 
Voitt  at  0  rpm  (RMS| 

Voitt  at  1000  rpm  (RMS) 

Phot*  zhilt  at  3600  rpm 
Linaarlty  at  0-3600  rpm 
Op«raling  T*mp*ratur*  Rang* 


INTRORAL  SERVO  MOTOR  DATA 

t  Typical  Chorocfristictf 


Write 

for 

ieohnice! 

riote 


KCARFOTT  COMPANY,  INC.,  LITTLE  FALLS,  N.  J. 

A  wbtidiory  of  Gootrol  Procition  Equipmont  Corporotion 
Sotos  and  Enginooring  Officos:  1578  Main  Avo.p  Clifton,  N.  i. 
Midwost  Offico:  23  W.  Colondor  Avo.,  Lo  Grongo,  III. 
Sooth  Control  Ofllco:  6211  Donton  Drivo*  Dollos,  Toxas 
Wost  Coost  Offico:  253  N.  Vinodo  Avonuo,  Posodono,  Calif. 


GENERAL 

PRECISION 

COMPANY 
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Siz*  8 

Sizo  10 

Siz*  n 

Sizo  15 

Siz*  18 

i| 

1  No  Lood  Spood  (RPM) 

5400 

6600 

5500 

8000 

8000 

1  Stall  Torqw*  |oz.  In.) 

.3 

.35 

.55 

.45 

1.30 

xa.  y 

1  /!  _. 

:  Excitation  Vollogo  (400  cps) 

18-40 

26-40/20 

115-40/20 

115-40/20 

115-115/57.5 

/- 

tsm  Its*  y»oo  j  ccw 

Rotor  Momont  of  Inortlo  (Gm.CM^f 

1.3 

.76 

77 

7.0 

35 

Oporottng  Tomporoturo  Rongo 

-54*  -1-  100* 

-54*  +  125* 

-54*  -f  125* 

-54*  +  125* 

'-54*  +  125* 

’  1 

Unit  Woight  (incl.  tochomotorl— 02. 

3.1 

4.6 

9.0 

14.0 

30 

1 . .  l  ••rM«  i<»it  _ 

%llNSAftTV  m  "  I  m  .99% 

rmcAL  iiNCAZiiY  cutvc 

FINANCIAL  ROUNDUP 

Merger  Shows  Growth  Policy 


Announcement  of  merger  plans 
between  Raytheon  Manufacturing 
Co.  and  Machlett  Laboratories, 
Springdale,  Conn.,  highlights  an 
operational  aspect  of  one  large  elec¬ 
tronics  firm  that  may  set  an  ex¬ 
ample  for  others. 

In  January  of  this  year,  Raytheon 
president  C.  F.  Adams  announced 
his  firm’s  intention  to  actively  seek 
out  and  purchase  small  firms  to  bol¬ 
ster  the  growing  pattern  of  the 
company. 

Although  policy  statement  did 
not  reveal  particulars  regarding 
types  of  firms  Raytheon  wants,  a 
company  official  told  Electronics 
the  trend  of  interest  appears  to  be 
away  from  military  oriented  firms. 

Raytheon  currently  relies  on  mili¬ 
tary  orders  for  about  85  percent  of 
company  income.  Interest  in  com¬ 
mercial  product  lines  stems  from 
Adams’  wish  to  diversify  income 
sources. 

Machlett  Laboratories  leans  in 
this  direction.  'The  firm  has  long 
been  manufacturing  x-ray  tubes 
and  is  currently  doing  a  brisk  busi¬ 
ness  in  high-pow’er  tubes  for  opera¬ 
tion  at  high  voltages.  Last  year’s 
sales  hit  the  $1 0-million  mark,  with 
about  60  percent  of  the  figure  de¬ 
rived  from  commercial  sales. 

The  trend  towards  commercially 
oriented  firms  became  evident  last 
year  when  Raytheon  made  its  first 
purchase  of  a  small  firm.  Applied 
Electronics  Co,  of  San  Francisco. 
Basic  product  line  of  Appelco  is 
marine  electronic  gear  for  small 
craft  and  pleasure  boats. 

The  new  merger  plans  being 
studied  call  for  an  exchange  of 
$19,106,500  in  Raytheon  stock  for 
all  595,940  shares  of  Machlett  stock 
now  outstanding. 

Breakdown  of  the  $19  million  in 
Raytheon  stock  includes  $5  million 
in  5i  percent  cumulative  preferred 
stock  at  $50  par  value.  These  stocks 
would  be  authorized  for  conversion 
any  time  within  one  year  to  Ray¬ 
theon  common  stock  at  $66  a  share. 
Remainder  of  the  original  $19  mil¬ 
lion  would  be  made  up  on  $14,- 
106,500  in  common  stocks.  Actual 


number  of  stocks  involved  will  de¬ 
pend  on  the  average  market  price 
of  the  issue  during  the  first  six 
months  of  next  year. 

Merger  terms  also  stipulate  that 
Machlett’s  stockholders  will  partici¬ 
pate  pro  rata  in  all  cash  and  stock 
dividends  or  splits  occurring  this 
year.  A  vote  on  the  merger  plans  is 
slated  for  April  23.  Stockholders  of 
Machlett  and  Raytheon  will  be  in¬ 
volved  in  the  voting. 


OVER  THE  COUNTER 


19Sa  BIDS 

COMMON  Feb.  20 

Fab.  27 

LOW 

HIGH 

STOCKS 

BID 

BID  ASKED 

34* 

20W 

AecMtici  Asmci 

23 

22W 

25%* 

IH 

3 

A4Ta*ei  liiMtries 

3% 

3% 

4% 

SLV 

6W 

kirtyei 

7 

6% 

7% 

20V2 

33 

Aatr  Ret -a  Dt« 

36% 

36W 

3844 

ISVa 

24V4 

AMP  In 

24W 

26 

29% 

iVi 

IS 

Ap»r4  Sci  PrlRcet 

11 

12 

13% 

IW 

m 

Aeill,  A 

9W 

844 

10% 

6% 

24 

Btiri-Attaic 

26 

26 

28% 

9% 

13% 

BarMy 

14% 

16 

1844 

6V4 

9 

Clka  Eltctreiics 

7 

7 

7% 

n 

22W 

Cillln  RiAle,  A 

2344 

2644 

29% 

10V4 

22V4 

Cllllu  RaAle.  B 

23% 

26% 

28% 

4 

7 

Craig  Sytlant 

644 

7V4 

9% 

30 

SOW 

Dictapbaat 

40 

44 

49% 

17H 

2S% 

Eaitani  IMMtries 

19 

20 

22L'4 

lOV^ 

21 

Elactra  iMtr 

23 

23% 

26% 

34 

49 

Electraaic  Assacs 

47W 

44% 

50% 

5 

11 

Elactraaic  Rea'rcb 

12W 

14V4 

1614 

SVi 

12% 

ElKlrtaic  Spec  Ca 

13V4 

12% 

14% 

15V4 

49W 

Epica,  In 

36 

33 

3844 

SVi 

9% 

Erie  Rasiitar 

10 

10 

11V4 

10 

17W 

Fisekar  8  Partar 

15W 

14% 

16% 

3ex'4 

SO 

Faikara 

49 

49W 

53% 

5V4 

low 

G-L  Elactraaict 

13W 

12W 

15% 

12 

27 

SlMaial 

28 

27% 

30% 

30 

39W 

Haarlatt-PNkard 

38W 

40% 

43% 

23V4 

46 

Hi|k  Vtltaga  Eh 

53 

54 

59% 

IXk 

3 

Hyeaa  kiff 

3 

3% 

3% 

IMi 

SW 

laWntra  Traat'tar 

2% 

2% 

3% 

IVt 

4% 

Jarraig 

4% 

4% 

5% 

21 

30 

D.  S.  KtaH4y 

32% 

31% 

35% 

34i 

29 

Lak  Far  Ertraaics 

26W 

27V4 

37% 

19V4 

28 

LatAs  a  Nartkrap 

27% 

28 

30% 

2 

3W 

iNlrpaict 

2V4 

2% 

3% 

5 

18% 

Liag  EiNtraaics 

17% 

18% 

20% 

16 

20W 

MNklatt  Laks 

24% 

27% 

x% 

3V4 

8V4 

Magaatic  Aaipliftars 

7% 

7% 

8% 

2% 

4W 

MagNtici,  IN 

3% 

4 

4% 

4H 

12 

W.  1.  MuMi 

1344 

12% 

14% 

lOH 

29 

MIcraanaa  Assaci 

31 

29 

3344 

5V4 

11% 

MiPamtara  lastr 

13% 

1344 

15% 

m 

7 

MtNgraai  Prtcit’l 

8% 

8% 

10% 

3Mi 

7y4 

NarAa  Micraaraaa 

7% 

6% 

8% 

m 

16 

Matiaaal  Caaipaay 

19% 

21% 

24% 

14V4 

56 

NNitar  Ckicagt 

32W 

34 

3844 

14V4 

29% 

OrraPia  laPaitriat 

XW 

32 

42 

4V4 

7% 

PnIBc  Mtrcary,  A 

10% 

11% 

12% 

low 

27W 

PacfcarP-iall 

33V2 

34 

36% 

4W 

9% 

PiMlIit,  lac 

6% 

6% 

8% 

21 

53% 

Ptrkia-Elaitr 

47 

48% 

53 

IIH 

19W 

RaPiatiaa,  A 

18 

18V4 

20% 

2W 

7% 

Ratvas  SaaaNraft 

6% 

7% 

8% 

13 

32W 

SaaPtrs  AscNiatPS 

28W 

29% 

34% 

7 

12 

SaaaPScriktr 

17 

15 

18% 

22V4 

40 

SpragN  EiNtrie 

39 

39 

43 

26 

35 

Taylar  lutnabaats 

32% 

34% 

38% 

5W 

15 

TNkaical  Oparat’ai 

17% 

20 

24% 

5W 

15% 

TalaekrtaM  Mfg 

17 

16% 

18% 

3V4 

7% 

TaiNtapatiag 

8W 

8% 

9% 

IW 

2% 

Til-laitraaitit 

2% 

2% 

3V4 

m 

16% 

Tipp  laPMtrita 

13% 

13% 

14% 

3V4 

10% 

TrNtrlak 

10% 

10% 

12% 

IW 

3% 

Ualatrul  TrpM’ttr 

% 

% 

1% 

14V4 

40 

Variaa  Aauclatai 

42 

45 

53% 

12W 

18W 

Vltrt  Cprp.  Aaiar 

15% 

15% 

17V4 

The  above  ''bid”  and  "aaked”  prices  prepared 
by  tbe  National  Association  of  Secusitiu 
Dealers.  Inc.,  do  not  represent  actual  trans- 
aaions.  They  are  a  guide  to  the  range  with, 
in  which  these  securities  could  have  been 
sold  (the  “BID”  price)  or  bought  (the 
ASKED”  price)  during  preceding  week. 


NEW  BENDIX 

VOLTAGE-CONTROLLED 
OSCILLATOR  FOR 
MISSILE  &  INDUSTRIAL 
APPLICATION 


What  H  data:  produces  a  pulsed  output  whose 

frequency  is  pro^ional  to  input  voltage. 

Whara  it  can  ba  used  to  advantage: 

•  Analog  to  FM  telemetry. 

•  Driving  FM  data  handling  system  directly  from 
uncompensated  potentiometer  sensor. 

•  Converting  EPUT  meter  to  digital  voltmeter. 

•  Providing  0.1%  FM  readout  for  voltage  sensor. 

•  Acting  as  voltage  integrator  with  cumulative 
counter. 

•  Checking  response  of  pulse-averaging  discrimi¬ 
nators. 

•  As  sweep  frequency  generator  when  driven  by 
integrator-connected  DC  amplifier  fed  with 
square  wave. 

•  As  highly  stable,  variable  frequency  trigger 
source  with  input  potentiometer. 

•  As  reference  element  in  wide  band  feedback 
discriminator. 


Its  parfomianoa  charaetarfstics! 

Input  Range . Oto -f  100  volts ;d.c. to  1 KC. 

Output  Range . 10  KC  to  110  KC. 

Output  Pulse . 0.5  Msec  pulse,  0.1  Msec  rise 

time.  80  volts  amplitude, 
either  polarity. 

Linearity . Maximum  deviation  -|-0, 

—0.2%  of  full  scale  from 

straight  line  through  10  KC 
and  110  KC.  May  be  cor¬ 
rected  to  best  straight  line 
giving  maximum  deviation 
of  ^0.1%  of  full  scale. 

Frequency  Response. . .  Response  to  a  step  input  of 
any  amplitude  is  within  one 
period  of  the  state  fre¬ 
quency  corresponding  to 
the  step  input. 

Input  Impedance . Greater  than  1000  megohms 

at  any  input  level. 

Stability . Drift  over  a  24-hour  period 

is  0.1%  of  full  scale  maxi¬ 
mum  after  initial  warm-up 
period. 

Power . 100-125  volts,  60  cycle. 


Par  furthar  infarmollan  wrMa  la:  Dapl.  J3-I3 

Cincinnati  Division 

ClncifMKiH,  Ohio 
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aAT  SHIELDED  CABLE 

Flexprint  conductors  are  laminated 
between  insulated  ground  planes. 
Choice  of  dielectric,  spacing  and 
shield  configuration  provides  de¬ 
sired  electrical  characteristics  with 
good  flexibility.  This  technique  also 
produces  exceptionally  light  weight 
multi-conductor  shielded  cables, 
simulated  twisted  conductors  and 
simulated  coaxial  cables. 


MATRIX  WIRING 

Complex  harnesses  having  sev¬ 
eral  feeder  arms  or  conductors 
common  to  a  termination,  can 
be  fabricated  by  the  new  spot- 
welded  “T”  forming  technique. 
Fine  conductors  can  be  joined 
by  this  method  to  achieve  a 
high  density  of  interconnections. 
Crossing  conductors  are  com¬ 
pletely  insulated. 


REINFORCED  CABLE 

Flexprint  cables  and  harnesses  can  be 
attached  to  rigid  surfaces  for  extra 
strength  and  stiffness.  Here,  sections  of 
the  cable  have  been  reinforced  by  bond¬ 
ing  to  epoxy  board.  Exposed  copper 
conductors  wrapped  around  the  board|s 
edge  provide  a  standard  printed  circuit 
plug-in  connection. 


PRE-FORMED  CABLES 

Flexprint  cables  can  be  pre-shaped  to 
resist  deformation  or  return  to  a  desired 
shape  after  deformation.  For  example, 
this  accordion-pleated  sliding  drawer 
cable  for  rack-mounted  instruments 
stretches  to  permit  withdrawal  of  equip¬ 
ment  .  .  .  folds  neatly  out  of  the  way 
when  drawer  is  closed. 


Can  Sanders  Flexprint  Wiring  simplify  your  complex 
Cables  and  Harnesses,  too  ? 


It  will  pay  you  to  investigate!  Using  the  new 
construction  technicmes  illustrated  above,  Sanders 
can  produce  a  wide  variety  of  “S-dimensional” 
insulated  printed  flexible  cables  and  harness.  They 
have  a  combination  of  characteristics  unmatched 
by  ordinary  wire  and  printed  circuits. 

Flexprint  Wiring  assemblies  save  up  to  75%  in 
weignt  .  .  .  65%  in  space  .  .  .  install  in  a  fraction 
of  the  time  required  for  conventional  wiring  .  .  . 

^  Trad9inark 

Visit  Booth  3842,  I.R.E.  Show 


are  available  in  insulations  to  meet  your  environ¬ 
mental  requirements  .  .  .  have  been  used  and 
approved  in  military  equipment. 

For  complete  details  about  capabilities,  prices  and 
deliveries,  write  or  call  today: 


PRODUaS  DIVISION 


S  R  n  D  E  R  S  RSSaCIRTES,  IRC, 


NASHUA.  NEW  HAAARSHIRE,'Oa/ton.  Ohio,  Ingiswood,  California;  Washington,  O.C. 
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FIRST  SILICON  TRANSISTORS  WITH 

150  Me  Alpha  Cutoff 

PLUS  POWER 


ABSOLUTE  MAXIMUM  RATINGS  | 

Collector  to  Emitter  Voltage  - 

-Vc. 

15  Volts 

Collector  to  Base  Voltage  - 

-Vc, 

15  Volts 

Emitter  to  Base  Voltage 

-v„ 

3  Volts 

Total  Power  Dissipation:  at  12S‘’C  Case  Temperature 

.5  Watts 

at  100°C  Amb.  Temperature 

0.5  Watts 

[  SPECIFICATIONS  AND  TYPICAL  CHARACTERISTICS  AT  25°C 

Min. 

Typical 

Max. 

Test  Conditions 

O.C.  Current  Gain 

h„ 

10 

20 

- 

Ic  =  lOma, 

V„  =  6V 

D.C.  Collector 

VcE 

.5 

0.6V 

Ic  =  lOma, 

Saturation  Voltage 

la  =  2ma 

Collector  Cutoff  Current 

Ico 

- 

2 

5^3 

Vea  =  Rating 

Output  Capacitance 

Cob 

- 

8 

12 

Vea  =  6V, 
la  =  0  mA 

High  Frequency 

hfe 

5 

7.5 

F  =  20mc, 

Current  Gain 

Vc.  =  6V 

1.  =  10  mA 

Delay  Time 

fd 

_ 

6 

mfiSec. 

Rise  Time 

Ir 

— 

12 

m^sec. 

Fall  Time 

tf 

— 

10 

m^sec. 

Here’s  a  silicon  logic  transistor  with  the  sjieed  of  the 
fastest  germanium  tyfies  .  .  .  PLUS  POWER  HAN¬ 
DLING  ABILITY!  Transitron’s  2N1139  refjresents 
a  giant  step  forward  in  transistor  technology,  aug¬ 
menting  the  industry’s  most  complete  line  of  silicon 
transistors.  Typical  total  switching  times  average  less 
than  30  milli-microseconds. 

'Transitron’s  fast  switching  types  now  cover  the  en¬ 
tire  evurent  range  up  to  5  ami^eres  —  offer  a  rugged 
silicon  transistor  for  every  switching  application. 


TRANSISTORS  •  RECTIFIERS  •  DIODES  •  REGULATORS  •  VOLTAGE  REFERENCES 

I  4  I  Tran^itron  q 

I  •l•ctronlc  corporation  •  wakafiald,  maaaachuaatta 


VISIT  US  AT  IJIC  MOW -BOOTH  MOB,  S4SS-24S7 
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Subminiature  Glass 

INSSS 

lNe49 

Miniature 

TJ60A 

TJ30A 

Aiial  Leads 

SL7I5 

1N547 

Military 

JAN  IN256 

Stud  Mounted 

TMI5S 

TM67 

Medium  Power 

TR402 

TR601 

High  Power 

TH402B 

Reliability  at  Hifh 
Temperatures 
High  Efficiency 
Rugged  Construction 
Hermetic  Sealing 
Low  Thermal 
Resistance 
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SILICON  REGULATORS  AND  REFERENCES 


i  Loni-iwo  ttabMtty 
•  OparallM  Mp  ti  ISITC 
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SILICON  CAPACITORS 


HIgti  Frtqinnqr  Types 


SubminMur*  Sizp 
HifhQ 

Hi(h  Twnppfaturt  OppriMpp 


At  Sfflc 

At  50mc 

SCI 

4.4 

24 

350 

35 

sCl 

25 

120 

iiti 

"sns 

120 

360 

350 

35 

GERMANIUM  DIODES 


Write  ter  ■rtltette  PB-SS 


Specifications  and  Ratines  at  25°C 


Forward  Currant 
(«.  +IV 
(ma) 


Invarsa  Currant  at 
Spacifiad  Voltaga 
Oia  V) 


250(<7.  -50^  7S*C 

75  (fl  -10 

100 

500  (<ii  -50 

30(«;  -SO 

60 

500  (H,  -SO 

30  («  -10 

60 

250  (u>  -SO  (9  75*C 

75  (u.  -10 

50 

•  Milli  Microsecond  Switchinf 

•  Superior  Forward  Conductance 

•  High  Inverse  Resistance 
<  Uniformity  and  Stability 

•  Gold  Bonded  Construction 


COMPUTER 

TYPES 


HI-TEMPERATURE 

TYPES 


HI  RESISTANCE 
TYPES 


GERMANIUM  COMPUTER  TRANSISTORS 


Recovei^  Time 
(irsec) 


Write  ter  Brdtette  n  tJOO  «  TE  MIt 


MILLIMICROSECOND 

SWITCHING 


Your  local  authorized  Transitron 
DiffTRiBirroR  now  carries  in-stock 
inventories  for  inunediate  delivery. 


Transitron’s  TD  series  of  rectifier  stacks  offer  a 
wide  range  of  ratings  in  seven  standard  circuit  con¬ 
figurations.  High  voltage  cartridges,  quads,  plug-in 
assemblies,  and  many  other  special  encapsulations 
Eure  also  available.  Your  inquiries  are  invited. 

Write  for  Bulletin  TE~1^2. 


Trancitron 


electronic  corporation  e  wakefieidp  maesachueette 


vmrr  us  at  ins  ahow-booth  nos.  e«ss>s4S7 

CIRCLE  as  READERS  SERVICE  CARD 


DC  H9€tmdH§§A€ 
solM-f taft  iMwtr  tmnutMS 
¥oHw99  n§9kt9d,  hmi99aiy 
cMfroM,  f9r  mhsihs, 

§9hm9i9rla§,  f  yraf,  Mrirof  I 


lnt«r«Uctrenic»  Inter* 
verier  ielicl>ttate  thyro* 
lren>like  elements  and 
magnetic  components 
convert  DC  to  any  num- 
bor  ol  voltage  regulated 
or  controlled  frequency 
AC  or  filtered  DC  outputs 
from  1  to  1800  watts, 
light  weight,  compact, 
90%  or  hotter  conversion 
ofRdency. 

Ullra>reliable  in  opera* 
lion,  no  moving  parts, 
unharmed  by  shorting 
output  or  reversing  input 
polarity.  Complies  with 
MIL  specs  for  shock,  ac- 
coleration,  vibration,  lofp* 
peroture,  RF  noise. 

Now  in  use  in  major 
missiles,  powering  tele¬ 
metering  tronsmilters,  ro-. 
dor  beacons,  electronic 
equipment.  Single  and 
polyphase  AC  output 
units  new  power  airborne 
and  marine  missile  gyros, 
synchros,  servos,  mog- 
nolic  amplifiers. 

Interelectronics  —  first 
and  most  experienced  in 
the  DC  input  solid-state 
power  supply  field,  pro¬ 
duces  its  own  solid-slale 
gating  elements,  all  mag¬ 
netic  components,  has  the 
most  complete  facilities 
and  know-how— has  de¬ 
signed  and  delivered 
more  working  KVA  than 
any  other  firmi 

For  complete  engineer¬ 
ing  data  write  Interelec- 
tronics  today,  or  call 
lUdlow  4-8200  in  N.  Y. 


INTERELECTRONICS 


CORPORATION 

2432  GIL  CONCOURSE,  N.Y.  58,  N.Y. 
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MARKET  RESEARCH 


Communications  Hiring  Up 


Employment  of  all  communication 
equipment  workers  continues  to 
climb. 

Examination  of  1958  second 
j  half  employment  record  shows 
;  definite  recovery  from  recession’s 
effects.  Number  of  employees  ro.se 
steadily  from  July,  1958,  to  a 
peak  level  in  December  of  589,- 
500  persons — approximately  21,000 
;  higher  than  for  the  last  month  of 
1957. 

Average  total  in  1958  of  all 
communication  equipment  em¬ 
ployees  was  551,700;  1957  average 
was  579,800  workers ;  1956,  557,800. 

Production  workers  in  the  com- 
municaton  equipment  group 
showed  similar  improvement  dur¬ 
ing  final  third  of  1958.  December 
record  of  379,900  persons  em¬ 
ployed  represents  a  rise  to  within 
500  of  1957’s  final  month  total. 


into  industrial  and  special-purpose 
tube  market.  Total  estimated  sales 
figures  for  1958  and  1959  have  been 
changed  slightly  in  light  of  mor© 
recent  information. 

Roundup  of  factory  tube  sales: 

$  Millions 


1958  1959 

Ignitrons  .  1.8  2.3 

Thyratrons  .  4.5  5.0 

Klystrons  .  30.0  37.0 

Magnetrons,  Fixed  . . .  34.0  40.0 

Magnetrons,  Tunable  .  22.0  25.0 

Switching  Tubes .  5.5  6.3 

High  Vac.  Diodes....  5.4  5.8 

Gas  &  Vapor  Diodes..  3.2  4.0 

Trav,  Wave  Tubes. ...  6.1  7.5 

Light  Emitting  & 


Light  Sensitive  . . .  18.0  20.0 

Multigrids,  Int.  Anode  10.5  12.0 

Multigrids,  Ext.  Anode  19.5  22.0 


X-Ray  .  8.0  8.2 

Misc .  5.0  7.0 


•  Marketing  appointments:  Vic¬ 
tor  C.  Houk,  manager,  market  plan¬ 
ning,  Industrial  Tube  Products 
department,  RCA  Electron  Tube  di¬ 
vision;  James  K.  Dysart,  vice  pres¬ 
ident,  marketing,  Leach  Corpora- 
I  tion;  Carl  A.  Wagner,  director  of 
marketing  and  advertising,  Cleve¬ 
land  Controls,  Inc. 

I  •  Reader  interest  in  Market  Re- 
I  search  story,  “Special-Tube  Sales 
!  Rising’’  (Electronics,  p  20,  Jan. 
9),  has  prompted  further  research 


$173.5  $202.1 


LATEST  WEEKLY  PRODUCTION  FIGURES 


(Source:  EIA) 

Feb.  20, 
1959 

Jan.  23, 
1959 

Change  From 
One  Year  Ago 

Television  sets 

115,909 

112,762 

+33.4% 

Radio  sets  (ex.  auto)  273,854 

293,721 

+42.3% 

Auto  sets 

106,066 

108,359 

+49.8% 

STOCK  PRICE  AVERAGES 

(Standard  &  Poor's) 

Feb.  25, 
1959 

Jan.  28, 
1959 

Change  From 
One  Year  Ago 

Electronics  mfrs. 

76.18 

73.04 

+45.6% 

Radio  &  tv  mfrs. 

86.66 

79.08 

+91.1% 

Broadcasters 

84.25 

81.24 

+52.2% 
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Creating  a  new  world  with  ELECTRONICS 


HUGHES  PRODUCTS 


O  l»9a.  HUGHES  AIRCRAFT  COMPANY 


SEMICONDUCTOR  DEVICES  •  STORAGE  AND  MICROWAVE  TUBES  •  CRYSTAL  FILTERS  •  OSCILLOSCOPES  >  RELAYS  •  SWITCHES  •  INDUSTRIAL  CONTROL  SYSTEMS 
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with  the  Hughes  MEMO-SCOPE*  Oscilloscope 


Trial  and  error  methods  necessary  to  capture  elusive 
transients  on  conventional  scopes  waste  time,  film, 
and  precious  research  dollars.  Never  again  need  this 
happen.  With  the  Hughes  memo-scope*  oscilloscope 
you  may  instantly  “freeze”  wave  forms  with  brilliant 
clarity  for  careful  study,  comparison  and  analysis. 

The  Hughes  memo-scope*  oscilloscope  retains  these 
frozen  transients  until  intentionally  erased.  Selected 
transient  information  may  be  triggered  externally  or 
internally.  Successive  wave  forms  may  be  written 
above,  below  or  directly  over  the  original  information. 


SWEEP  SPEED  FOR  STORAGE :  10  microseconds  to  10  seconds  per  division  (0.33'). 
FREQUENCY  RESPONSE:  DC  to  250  KC  down  3  db. 

SENSITIVITY:  10  millivolts  to  50  volts  per  division  or  with  optional  high  sensitivity  preampli¬ 
fier  1  millivolt  to  50  volts  per  division. 

APPLICATIONS:  Trouble  shooting  data  reduction  equipment ...  switch  and  relay  contact 
study . . .  ballistics  and  explosives  research . . .  ultrasonic  flaw  detection . . .  physical  testing  — 
shock  —  stress  —  strain. 

A  Hufihes  representative  will  gladly  demonstrate  the  MEMO-SCOPE* 
oscilloscope  in  your  company.  Simply  address  your  request  to: 
Hughes  Products,  Marketing  Dept.— memo-scope* 

International  Airport  Station,  Los  Angeles  45,  California 


J" 
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AN  IMPORTANT  NEW  PRODUCT  ANNOUNCEMENT  FROM  HUGHES! 


PARAMETRIC 

AMPLIFIER 

DIODES 

FOR  LOW -NOISE  MICROWAVE  AMPLIFIERS 


>■ 


Now  Hughes  Products  brings  you  high  perform¬ 
ance  parametric  amplifier  diodes  at  a  price  in  the 
same  range  as  good  microwave  mixer  crystals. 
These  Hughes  diodes  have  been  designed  to  solve 
your  problems  associated  with  low-noise  para¬ 
metric  amplifiers,  modulators,  frequency  con¬ 
verters,  harmonic  generators,  electronic  tuners, 
switches,  etc.,  at  microwave  as  well  as  at  lower 
frequencies. 

Used  in  a  3000  Me  high  gain  parametric  ampli¬ 
fier  with  both  signal  and  idler  channels  as  inputs, 
these  diodes  have  produced  at  room  temperature  in 

TECHNICAL  SPECIFICATIONS  AND  DATA: 


*At  breakdown  voltage  **Breakdown  voltage  (lO^A  point) 
Address  inquiries  to: 

Hughes  Products,  Semiconductor  Marketing  Dept., 
P.  O.  Box  278,  Newport  Beach,  California. 


the  laboratory  a  noise  temperature  of  100°  K  above 
absolute  zero.  Noise  temperatures  of  50  K  above 
absolute  zero  were  obtain^  when  diode  was  cooled 
by  liquid  nitrogen. 

The  Hughes  Parametric  Amplifier  Diodes  are 
available  in  two  rugged,  hermetically  sealed  ver¬ 
sions.  One  has  a  miniaturized  glass  package  (type 
HPA  28(K)) ;  the  other  has  been  adapted  to  a  con¬ 
ventional  microwave  package  (type  HPA  2810). 
Both  are  hermetically  sealed  in  glass  and  have  the 
same  cutoff  frequency. 


ImrM  liM  Viltite 

Cipicltinct  C 

CAPACITANCE  VS. 

OV 

2.5 

BIAS  VOLTAGE 

3V 

0.76 

7V 

0.60 

PKlugf  (actui  tin) 

B 

lB3!3i 

El"  I'^tl 

■CHB' 

l 

(MMlMlI 

Um. 

EgWvalMt  CIrtalt 

HPA  2800 

O.Wf 

— 

2.5>am^ 

70KMC 

Am^h 

to 

IKMC 

5V 

7V 

L 

•  f  J2JU, - 1 

'  '  . . . 

cl  i-. 

HPA  2810  ^ 

9  ^ 

. 
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THE  FIRST  2rST0RAGE  TUBE 

High  light  output!  Controlled  Persistence!  Full  gray  scale! 


The  Hughes  21"  tonotron*  tube  offers  you  a  new  level  of 
sophistication  in  displays  for:  Air  traffic  control.  Combat 
situation  plotting,  Radars,  Large-scale  read-out.  Medical 
diagnosis.  Industrial  television,  and  Slow-scan  displays. 

This  new  tonotron  tube  provides  high  light  output,  in¬ 
tegration  abilities,  full  gray  scale,  controllable  persistence, 
and  a  very  large  display  area — all  in  one  envelope! 

Hughes  also  announces  a  21"  character-writing  typo- 
TRON*  storage  tube,  which  gives  you  the  added  capability 


of  high-speed  digital  character  display.  The  21"  typotron 
tube  is  ideally  suited  for  any  of  your  digital  read-out  re¬ 
quirements.  In  addition,  this  unique  typotron  tube  offers 
you  either  character  read-out  or  spot  writing  modes — or  a 
combination  of  both  capabilities. 

Both  the  21"  tonotron  Tube  and  the  21"  typotron  tube 
are  now  available  for  delivery.  For  additional  information 
please  write:  Hughes  Products,  Electron  Tubes,  Interna¬ 
tional  Airport  Station,  Los  Angeles  45,  California. 


See  the  new  Hughes  21"  tonotron  tube  in  action  at  the  I.R.E.  show  (Booths  2801-2807) 


Creating  a  new  world  with  ELECTRONICS 


HUGHES  PRODUCTS 


*Trttdeinmrk  of  Hughes  Aircraft  Co. 
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We  promise  you  will  receive  a  reply  within  one  week! 


NEW  OPENINGS 
AT  HUGHES 
RESEARCH  & 
DEVELOPMENT 
LABORATORIES 


Hughes  has  several  hundred  openings  for 
engineeers  and  physicists  whose  training 
and  experience  are  applicable  to  the  re¬ 
search,  development,  design  and  testing  of 
airborne  electronic  equipment  for  use  in 
supersonic  military  aircraft;  in  solid  state 
physics,  nuclear  electronics,  industrial  dy¬ 
namics,  and  related  areas. 

Use  of  the  following  form  will,  we  hope, 
reduce  to  a  minimum  the  inconvenience  of 
submitting  an  employment’ inquiry,  yet  will 
still  permit  us  to  give  you  a  reasonably  defi¬ 
nitive  reply. 


Please  airmail  to: 

Mr.  Robert  A.  Martin,  Supervisor,  Scientific  Employment 

Hughes  Research  and  Development  Laboratories 

Culver  City,  California 


HUGHES 


i _ _ J 


Name. 


Addrpss 

City 

_ Zone 

State 

College - Degree _ Year. 

lam  interested  in  one  of  the  following  types  of  assignment: 


RESEARCH 

1  1  PRODUCT  ENGINEERING 

1  1  SYSTEMS 

1  1  OTHER? 

DEVELOPMENT 

1  1  TECH.  ADMIN. 

1  1  FIELD  TEST 

□ 

we  had  professional  experience  in  the  following  specific  areas: 

CIRCUIT  ANALYSIS 

AND  DESIGN 

1  1  STRESS  ANALYSIS 

1  1  R-F  CIRCUITS 

1  1  ELECTRO-MECHANICAL 

1 _ 1  DESIGN 

DIGITAL  COMPUTERS 

1  1  INDUSTRIAL  DYNAMICS 

1  1  RELIABILITY 

1  1  OTHER! 

GUIDANCE  DEVICES 

1  1  MATERIALS 

1  1  ATOMIC  AND/OR  SOLID 

1 _ 1  STATE  PHYSICS 

□ 

MICROWAVES 

1  1  SYSTEMS  ANALYSIS 

1  1  INSTRUMENTATION 

□ 

I  have  had  a  total  of _ years  of  experience. 
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production 


Do  your  customers  complain  of 
spotty  production  .  .  .  short-runs 
over-runs,  uncertain  quality  control 
uneven  performance  from  your 
machine  or  product?  If  so,  there’s 
one  thing  you  can  do  about  it  .  .  . 
build  a  Veeder-Root  Counter  into 
your  product  as  a  standard  integral 
part.  Then  you  can  offer  your 
customers  constant  visual  Countrol 
of  your  product’s  performance  .  .  . 
which  amounts  to  recorded  proof 
of  your  product’s  guarantee. 

You’ll  find,  too,  that  built-in 
counters  build  up  sales.  And  you  can 
count  on  us  to  "teach  your  product 
to  coimt’’.  Write. 


You  always  "Know  the  score"  when  you. count  on  Veeder-Root! 


Everyone  can  Count  on 


NEW 

**VISICOUNTER* 

Gives  greater  figiire- visibility  with  dome-shaped 
window.  Better  suited  for  panel  movmting. 

This  rugged,  heavy  duty  counter  comes  in  both 
ratchet  and  geared  types.  6  non-overthrow 
wheels.  1-piece  case. 

Veeder-Root  me. 

HARTFORD  2,  CONNECTICUT 

Hartford,  Conn.  •  Greenville,  S.  C  ■  Altoona,  Pa.  *  Chicago 
New  York  •  Lot  Angeles  •  San  Francisco  •  Montreal 
Offices  and  Agents  in  Frindpal  Cities 


CIRCLE  33  READERS  SERVICE  CARD 


CIRCLE  34  READERS  SERVICE  CARD 
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SEMICONDUCTORS 

Transistors  #  Rectifiers  #  Germanium 

#  Silicon  #  Selenium  #  Copper  Oxide 

#  Unijunctions  #  Controlled  Rectifiers 

#  Fixed-bed  Mounting  •  USAF  •  JAN 

#  U  S  N  #  Low  Frequency  Audio 
and  Switching  •  High  Frequency 
Switching  #  Low -Medium -High 
Current  #  High  and  Low  Temperature 


I 


/  ■ 


TRANSISTORS  Germanium*  Silicon#  Fixed -Bed 
Mounting  •  Unijunctions  •  Tetrodes  •  High  Frequency 
Switching#  Low  Frequency  Audio  and  Switching#  USAF 


OUTLINE 

DWG. 

NO. 


2N332 


NEW  TECHNOLOGY 

As  a  result  of  recent  technology  advancements  in 
such  areas  as  product  engineering,  manufactur¬ 
ing-line  processing,  and  quality-control  system- 
ing.  General  Electric  Company  again  offers  you 
the  avant  garde  in  present-day  transistor  quality. 

EXAMPLES 

PNP  low-frequency  survival  records  have  been 
shattered  by  the  accomplishment  of  one-million 
unit-hours  of  life  survival  with  the  G-E  2N43A 
transistor. 

Higher  gain  and  improved  saturation  charac¬ 
teristics  have  been  created  for  high-frequency 
switching.  This  was  brought  about  by  G.E. 
through  recent  improvements  in  d-c  beta  at  higher 
collector  currents,  made  with  Types  2N123  and 
2N4.'jO  transistors. 

With  a  collector  current  of  ii&  max.  at  15 
volts,  G.E.’s  germanium  NPN  high-frequency 
2N167  gives  an  ultimate  in  Lo.  It  also  has  a  low 
collector  capacitance  of  3  fi/if. 

The  mechanically  rugged  golf-club/shotgun- 
tested  ceramic  fixed-bed  transistor  mounting  has 
been  expanded,  product-wise,  beyond  the  Series 
2N489-494  unijunction  line,  and  is  now  also 
offered  in  the  NPN  high-frequency  transistor 
series  (2N332-338). 

MILITARY  TYPES 

G-E  quality  advances  are  also  exhibited  by  Gen¬ 
eral  Electric’s  over-all  success  in  supplying  to 
an  increasing  number  of  military  specifications 
covering  semiconductor  products.  G-E  MIL  tran¬ 
sistors  include  the  USAF-types  2N43A,  2N44A, 
and  2N167.  The  G-E  Types  2N123A  and  2N396A 
are  certified  to  meet  military  specs.  (See  adja¬ 
cent  rating  chart.  )  For  G-E  military  rectifiers, 
see  next  two  fold-out  pages. 

ADDITIONAL  INFORMATION 

For  more-detailed  information,  please  contact 
your  nearest  G-E  Semiconductor  Products  Dis¬ 
trict  Representative.  (See  back  page.) 


2N333 


2N334 


2N335 


2N336 


2N337 


2N338 


2N489* 


2N490* 


2N491 


2N492* 


2N493* 


2N494* 


•A  PN  Device 


2N43 


(U8AP)2N43A  Per  MlL-T-19600/18 


2N44 


<USAP)2N44A  Per  MIL-T-19600/6 


2N524 


2N526 


2N526* 


2N527 


2N123 


2N123A  CntIM  U  IMM  MIL-T-ISSM/M 


2N395 


2N396 


2N396A<^*n‘<>*<>  «>  lfTL-T-l»5M/M 


2N397 


2N404 


2N450 


2N518 


2N1056 


2N1057 


2N78 


2N169A 


2N167 


(U8AF)2N167  Per  MlL-T-19500/11 


2N634 


2N635 


2N636 


3N36 


3N37 


RECTIFIERS!  Fold  out  next  page 
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RECTIFIERS  Germanium  •  Silicon  •  High 
and  Low  Temperature  •  Controlled  Rectifiers 
Low-Medium-High  Current*  JAN*  USN*  USAF 


BASIC  RATING  CHART 


Ch<»OHe  the  performance  ran^re  reauired  for  your  particular  needs  from  one  of  the  most  compre¬ 
hensive  line  of  rectifiers  in  the  industry.  Complete  s|>ecirications  are  available  through  your  di.s- 
trihutor  or  G-E  Semiainductor  Prf)ducts  District  Sales  Office.  Order  by  JEDEC  or  G-E  Type  No. 


RECTIFIER  CELLS 


JEDEC 

erC-E 

Typ« 

No. 

PIV 

Max. 
liK-ot  T^C 

Max. 

1  CycU 
(60  cpt) 
Surg* 

Max. 

Opar. 

Tamp. 

•c 

1^91 

ISOma  at  53^  amb. 

25A 

9S° 

85° 

1N92 

lOOma  at  55®  amb. 

25A 

9S° 

85° 

1N9.1 

75ma  at  55®  amb. 

25A 

9S° 

85° 

II.SN1N93 

75ma  at  55®  amb. 

25A 

SS° 

85° 

IM51 

lljliH 

500ma  at  55®  amb. 

25A 

9S° 

85° 

1M.'>2 

500ma  at  55®  amb. 

25A 

9S° 

85° 

IM53 

300 

500ma  at  55®  amb. 

25A 

9S° 

85° 

IN  158 

500ma  at  55®  amb. 

25A 

9S° 

85° 

IN2S3 

KS 

lOOOma  at  135®  stud 

4A 

1S0° 

150° 

IN254 

4(H)ma  at  135®  stud 

1. 5  A 

1S0° 

150° 

1N255 

IQh 

400ma  at  135®  stud 

I.5A 

1S0° 

150° 

IN  256 

200ma  at  135®  stud 

1.5A 

1S0° 

150° 

IN3I5 

100 

lOOma  at  85®  amb. 

.3A 

8S° 

95° 

IISAK1N315 

100 

lOOma  at  85®  amb. 

5A 

.  8S° 

100° 

1N3.32 

400 

400ma  at  150®  stud 

ISA 

170° 

170° 

1 N333 

400 

20<hDa  at  150®  stud 

lOA 

170° 

170° 

IN  334 

300 

400ma  at  150®  stud 

ISA 

170° 

170° 

IN  335 

300 

200ma  at  150®  stud 

lOA 

170° 

170° 

IN. 3.36 

200 

400ma  at  150®  stud 

ISA 

170° 

170° 

IN  337 

200 

200ma  at  150®  stud 

lOA 

170° 

170° 

IN.339 

100 

400ma  at  150®  stud 

ISA 

170° 

IN. 340 

100 

200ma  at  150®  stud 

lOA 

170° 

170° 

1N34I 

400 

400ma  at  150®  stud 

ISA 

170° 

1N.342 

400 

200ma  at  150®  stud 

lOA 

170° 

170° 

1N343 

.300 

400ma  at  150®  stud 

ISA 

170° 

170° 

1N344 

300 

200ma  at  150®  stud 

lOA 

170° 

170° 

IN  345 

200 

400ma  at  150®  stud 

13A 

170° 

IN. 346 

200 

200ma  at  150®  stud 

lOA 

170° 

170° 

IN.348 

100 

400ma  at  150®  stud 

ISA 

170° 

170° 

1  N.349 

100 

200ma  at  150®  stud 

lOA 

170® 

IN  368 

lOOma  at  85®  amb. 

lOA 

mm 

8.5° 

IN  440 

300ma  at  100®  amb. 

ISA 

1S0° 

175° 

IN440H 

lESB 

500ma  at  100®  amb. 

ISA 

I6.S° 

175° 

IN44I 

200 

300ma  at  100®  amb. 

ISA 

1S0° 

175° 

1N441H 

500ma  at  100®  amb. 

ISA 

165° 

175° 

IN  442 

300 

300ma  at  100®  amb. 

ISA 

150° 

175° 

1N442H 

.300 

500ma  at  100®  amb. 

ISA 

165° 

17.5° 

1N443 

400 

300ma  at  lOO®  amb. 

ISA 

150° 

175° 

IN443B 

400 

500ma  at  100®  amb. 

ISA 

165° 

175“ 

IN444 

500 

300ma  at  100®  amb. 

ISA 

I.S0° 

175° 

1N444R 

500 

425ma  at  100®  amb. 

ISA 

150° 

175° 

IN  445 

600 

300ma  at  100®  amb. 

ISA 

150° 

175° 

IN445R 

350ma  at  100®  amb. 

ISA 

150° 

175° 

1N5.36 

50 

500ma  at  100®  amb. 

ISA 

165° 

175° 

1N537 

100 

500ma  at  100®  amb. 

ISA 

165° 

175° 

IN538 

200 

500ma  at  100®  amb. 

ISA 

165° 

175° 

IJSAF1N538 

200 

500ma  at  100®  amb. 

ISA 

150° 

175° 

1N539 

.300 

SOOma  at  100®  amb. 

ISA 

16.S° 

175° 

1N540 

400 

500ma  at  100®  amb. 

ISA 

165° 

175° 

500ma  at  100®  amb. 

ISA 

150° 

175° 

500ma  at  100®  amb. 

IN  550 

100 

800ma  at  135®  stud 

ISA 

150° 

175° 

1N551 

200 

800roa  at  135®  stud 

ISA 

150° 

175° 

IN  552 

300 

800ma  at  135®  stud 

ISA 

150° 

175° 

IN553 

400 

SOOma  at  135®  stud 

ISA 

150° 

175° 

1N.554 

500 

600ma  at  135®  stud 

ISA 

1,S0° 

175° 

1N555 

600roa  at  135®  stud 

ISA 

150° 

175° 

800 

2l>0ma  at  100°  amb. 

ISA 

150° 

175° 

1N561 

1000 

250ma  at  100®  amb. 

ISA 

150° 

175° 

1N562 

800 

400roa  at  100®  stud 

ISA 

150° 

175° 

IN  563 

1000 

400ma  at  100®  stud 

ISA 

150° 

175° 

1N599 

50 

400ma  at  100®  amb. 

lOA 

150° 

175° 

1N599A 

50 

400ma  at  100°  amb. 

lOA 

150° 

175° 

IN600 

100 

400ma  at  100®  amb. 

lOA 

150° 

175° 

IN600A 

100 

400ma  at  100®  amb. 

lOA 

150° 

175° 

IN60I 

150 

400ma  at  100®  amb. 

lOA 

150° 

175° 

1N601A 

150 

400ma  at  100®  amb. 

lOA 

1.50° 

175° 

1N602 

200 

400ma  at  100®  amb. 

lOA 

150° 

175° 

IN602A 

200 

400ma  at  100®  amb. 

lOA 

150° 

175° 

1N60.3 

300 

400ma  at  100®  amb. 

lOA 

150° 

175° 

IN603A 

300 

400ma  at  100®  amb. 

lOA 

150° 

175° 

IN604 

400 

400ma  at  100®  amb. 

lOA 

150° 

175° 

1N604A 

400 

400ma  at  100®  amb. 

lOA 

150° 

175° 

1N605 

500 

400ma  at  100®  amb. 

lOA 

150° 

175° 

1N605A 

500 

400ma  at  100®  amb. 

lOA 

150° 

175° 

1N606 

600 

400ma  at  100®  amb. 

lOA 

150° 

175° 

JEDEC 
or  G-E 

Typa 

No. 

PIV 

Max. 

Idt  of  T®C 

Max. 

1  CycU 
(60  cpt) 
Surg* 

Max. 

Oper. 

Tamp. 

"C 

Max. 

Storaga 

Tamp. 

•c 

1N606A 

600 

400ma  at  100®  amb. 

lOA 

150° 

175° 

1N607 

50 

80<)ma  at  13.5®  Atud 

I5A 

150° 

170° 

1N607A 

50 

BOOma  at  135®  stud 

15A 

1.50° 

170® 

IN  608 

100 

ROOma  at  135®  stud 

I5A 

150° 

170° 

1 N608A 

100 

BOOma  at  135®  stud 

15A 

150° 

170° 

1N609 

ISO 

HOOma  at  135®  stud 

15A 

150° 

170° 

1N609A 

1.50 

BOOma  at  135®  stud 

14A 

150° 

170° 

1N6I0 

200 

BOOma  at  135®  stud 

15A 

150° 

170° 

1N610A 

200 

BOOma  at  1-33®  stud 

15A 

150° 

170° 

IN6II 

300 

BOOma  at  13.5®  stud 

15A 

150° 

170° 

1N6I1A 

.300 

BOOma  at  135®  stud 

15A 

150° 

170° 

1N612 

too 

BOOma  at  135®  stud 

ISA 

150° 

170° 

1N6I2A 

400 

BOOma  at  135®  stud 

ISA 

150° 

170° 

IN61.3 

500 

600ma  at  13.5®  stud 

ISA 

150° 

170° 

IN613A 

500 

600ma  at  135®  stud 

15A 

150° 

170° 

IN614 

600 

600ma  at  135®  stud 

15A 

1.50° 

170° 

1N614A 

600 

600ma  at  135®  stud 

ISA 

150° 

170° 

IN  1095 

425roa  at  100®  amb. 

15A 

150° 

175° 

IN  1096 

350ma  at  100®  amb. 

ISA 

150° 

175° 

INllOO 

500ma  at  100®  amb. 

ISA 

16.5° 

175° 

INllOl 

200 

500ma  at  100®  amb. 

ISA 

165° 

175° 

1N1102 

300 

.500ma  at  100®  amb. 

ISA 

16.5° 

175° 

1N1I03 

400 

500ma  at  100®  amb. 

15A 

165° 

175° 

INI1I5 

1.5 A  at  8.5®  stud 

15A 

170° 

175° 

1NII16 

1 .54  at  8.5®  stud 

15A 

170° 

17.5° 

IN1117 

300 

1.54  at  B.5®  stud 

ISA 

170° 

175° 

INIII8 

400 

1.54  at  8.5®  stud 

15A 

170° 

175° 

1N11I9 

1.54  at  8.5®  stud 

ISA 

170° 

175° 

1N1120 

600 

1.54  at  8.5®  stud 

ISA 

170° 

175° 

1N1487 

100 

250ma  at  125®  amb. 

15A 

ito° 

17.5° 

INI4R8 

200 

2.50ma  at  12.5®  amb. 

15A 

ito° 

175° 

IN  1489 

300 

2.50ma  at  125®  amb. 

15A 

ito° 

175° 

IN  1490 

400 

2.50ma  at  12.5®  amb. 

ISA 

110° 

17.5° 

1N1491 

500 

250ma  at  110®  amb. 

15A 

125° 

175° 

IN  1492 

600 

2.50ma  at  05®  amb. 

15A 

120° 

175° 

IN  1692 

100 

600ma  at  100®  amb. 

204 

115° 

125° 

IN  1693 

200 

600ma  at  100®  amb. 

20  A 

11.5° 

12.5° 

IN  1694 

300 

600ma  at  100®  amb. 

20  A 

11.5° 

125° 

IN  1695 

400 

600ma  at  100®  amb. 

20A 

115° 

125° 

1N2154 

50 

254  at  145®  stud 

300A 

200° 

200° 

1N21.55 

100 

25  A  at  14.5°  atud 

.3004 

200® 

200° 

1N2I56 

200 

254  at  14.5®  stud 

300A 

200® 

200° 

1N2I57 

300 

254  at  1 15®  stud 

300A 

200° 

200° 

1N2I58 

400 

254  at  14.5®  stud 

300A 

200° 

200° 

1N2159 

500 

254  at  1 15®  stud 

300 A 

200° 

200° 

IN2I60 

600 

254  at  145®  stud 

300  A 

200° 

200° 

4IA60A* 

100 

70A  at  120°  atiid 

900  A 

200° 

200° 

4JA60B* 

200 

704  at  120®  stud 

900A 

200® 

nms 

4JA60r.° 

300 

704  at  120®  stud 

900A 

200® 

200° 

4JA60n° 

400 

704  at  120®  stud 

9004 

200° 

200° 

4JA60K» 

50 

704  at  120®  stud 

900 A 

200° 

200° 

4JA60t:* 

150 

70 A  at  120°  stud 

900  A 

200® 

200° 

4JA60H° 

250 

704  at  120®  stud 

900A 

200° 

200° 

4JA60J° 

350 

70.4  at  120®  stud 

900A 

200° 

4JA62A* 

100 

tOA  at  120°  stud 

900  A 

1.50° 

200° 

4JA62B° 

200 

40.4  at  120®  stud 

900  A 

1.50° 

200° 

4JA62r.» 

300 

404  at  120®  stud 

900A 

150° 

200° 

4JA62D* 

400 

40.4  at  120®  stud 

900A 

150° 

200° 

4JA62F* 

SO 

404  at  120®  stud 

900A 

150° 

200° 

UA62r.° 

ISO 

404  at  120®  stud 

900A 

150° 

200° 

4JA62H° 

250 

40A  at  120°  stud 

900  A 

1.50° 

200° 

4JA62J* 

350 

tOA  at  120°  stud 

900A 

150° 

200° 

*Al80  available  with  reversed  polarity. 


RECTIFIER 

STACKS 

6-E  Typa 

PIV  (up  to) 

Max.  Idt  at  T°C  (up  to) 

4JA211 

630  V 

6  amps,  at  55®  arnb. 

4JA411 

3360  V 

18  amps,  at  25®  amb. 

4IA.3011 

630  V 

48  amps,  at  55®  amb. 

4JA36II 

1800  V 

65  amps,  at  55®  amb. 

1JA60II 

840  V 

573  amps,  at  .35®  amb. 

4JA621I 

840  V 

430  amps,  at  35®  amb. 

S<riN;  1N53e-S40,  1N547.  INSOO-Mt. 
1N109S-1096.  1N440'B  -44J(B>. 
1N1100-1103.  1N1487-149^ 
1N599'A)-606  A  .  IN1692-t69S 


StriM:  1N2154-2160 


Swiw:  4JAeO.  41A61. 
4JA62.  4JAt3 


INtIM-tUO  StriM:  Pint  nriM  of  Hliaoa  me¬ 
dium  curreat  rectafien  to  be  made  free  from 
thermal  fatiitue.  Deai(ned  for  individual  ceil 
applKationa  in  the  2-U>-2S  amp  raate-  High 
juirctioa-temperatuie  ratinga-  EatremelY  low 
forward  voltage  drop  and  thermal  impedanoa. 
May  ha  mounted  oirectly,  or  ekctricelly  in¬ 
sulated  from  heat  nnh  with  mica-waaher  mount¬ 
ing  kit  provided  with  each  unit. 


Sariat:  INMS-MO,  1NH7.  INIHS-tS— Provide 
maximum  forward  conductance  at  high  operating 
temperatures  (l65*  C.).  1N44S-44S,  IN440B-4m 
-Similar  to  1NS36-SM  aerim,  hut  with  extremely 
low  reverse  current.  Ideal  for  magnetic-ampliSer 
appiketions.  1Nll60-1103 — Similar  to  1N440B^ 
44SB  aeries.  1  N14S7-14j|f— Essentially  the  mme  as 
1N5.96-S40  aerim,  except  providm  lower-ooat  nnita 
for  lower-temperature  requirements  (140*  C.). 
INBSS-IOt,  INStSA-SOSA— Similar  to  1NS34-S40 
and  1N440B-44SB  aerim,  respectively,  exomt  for 
somewhat  lower  forward-current  ratings.  INItfl- 
Ittt— Providm  lower  current  and  temperature  op¬ 
eration  (115*  C.)  than  any  of  above  aerim — very 
economical. 


Series: 

1Nni5-1120. 

1N253-256. 

INSS0-i55. 

1N332-349. 

IN607  A  -614  A 

1N562-te3 


4JAS4.  4JAS1.  4JAIt  4JAI1  Ssrim:  Urgwarm 

junction  stud-mounted  rectihera.  Oparatiu  teanpara- 
tarm  to  200*  C.  D-e  outputs  m  hi^  m  05  amps  par 
rectifying  element.  Lower-cost  4JA62,  4JA63  umta 
are  for  appHcationa  which  do  not  raquire  ths  fuK- 
current  ranngs  of  4JA40  Una.  Rsverse  polaritim  pro¬ 
vided  in  4JA61  and  4JA63  aniu.  4JAM1I,  4JA0211 
Masks:  Hundreds  of  ooashinatione  available  in  va¬ 
rious  cirouit  oonfigurations.  D-c  outputs  up  to  573 
amps.  The  4JAti211  aerim  for  lowar-oumot,  lowar- 
ooat  operatioo. 


4JA3611  Series 


Ssrim:  1N1I1I-11M — Available  for  stud  mounting 
direct  to  chassis,  or  finned.  Similar,  in  character¬ 
istics.  to  lN53<>-540  Imd-mounted  aerim.  Provide 
maximum  forward  conductance  at  high  operating 
temperatures.  1N2f9-2S0 — High  power-haodUng 
abihty.  Primarily  for  power  supply  and  magnetic- 
amplifier  applications.  Type  1N236  meets  JAN 
spec.  1NSI0-SBS— Similar  to  IN440H  aerim.  except 
for  stud  mounting.  Extremely  low  reverse  current, 
particularly  suited  for  magnetic-sunplifier  applica¬ 
tions.  1Ntit-34( — Industry-popular  aerim.  For  ap- 
idications  requiring  high  reliabiliW  at  moderate 
currents  operating  up  to  170°  C..  1NI07-(14, 
I  Na07A-t14A— Another  widely-used  industrial  line. 
Idml  for  applications  requiring  high  currents  at  up 
to  ISO®  C. 


4JAII11  Slasks:  Provide  a  wide-Tauge  of  power 
applieations  with  d-c  outputs  up  to  65  amps. 


CONTROLLED  RECTIFIER  RATING  CHART 


4JA4n  Series 


(!3S  Ssries:  Revolutiomiry  silicon  control  device  introduced  by  (ieneral  Electric.  Can  do  jobs  of  thyratrons. 
ignitrons.  magnetic  amplifiers,  power  transistors,  relays,  switchm,  contactors,  circuit  brrakers.  in  many 
power-control  and  power-swiU'hing  applications.  Msdium-eurrsnt  C3S  series  providm  blocking  voltagm 
to  400V  and  load  currents  to  16  am|>erm.  Low-tsmpsraturs,  lower-cost  ZJ39L  series  also  available.  ■*»>- 
vidra  blocking  voltagm  to  400V  and  load  currents  to  10  amperm.  Hlfh-eurrsnt,  developmental-type  ZJSO 
ssriss  is  now  available  on  a  prototype-sample  basis. 


4JA41I  Stacks:  (kmbine  high  temperature  opera¬ 
tion  (up  to  ISO*  C.)  with  increased  ratings  (up  to 
18  amps  d-c).  Hundreds  of  stack  comhinattons  to 
meet  a  variety  of  circuit  conditions.  High  elliciaiicy 
plus  excellent  regulation. 


Series:  IN9t-93  USN  .  INISt-153.  tN158. 
IN31S  USAF  .  IN368 


Single-fln 

Mounting 


4JAM11  SariM:  For  gao- 
eral-purpam  power  sup¬ 
plies.  control  davioas, 
bloekiag  eirenits,  aad 
Bsany  othar  appheatiana. 


SariM  INII-tS,  USN1NB3— Alloyed-juncUon 
typm  combining  very  low  forward  resistance  with 
h^  back  resietance  to  give  almost  100%  alB- 
ciency.  1N93  is  commercial  version  of  U.S.  Navy 
MILrwoec.  recUfier— the  G-E  USN1N93.  1NII1- 
113, 111188— Single- and  two-fin  varaioosofiN91- 
93  serim  cells.  1N31I.  UtAP1N31 8— Designed 
for  high  operating  temp,  (to  85*  C.)  and  low  re¬ 
verse  current.  USAF1N3I5  meets  A.F.  spec, 
MIL-E-1/1088.  1N38B — Fmturm  a  very  low  ro- 
verse  current  at  a  high  d-c  mverm  voltage.  For 
magoatio-sunpiifier  appiicatioos. 


Series:  4JA221  gernisnium 
4JA421  silicon’ 


4JA220-221,  4JA420-421  Ssriss:  Mounted  in  stend- 
ard  eight-pin  tube  base  (4JA220-420  Serim)  or  in 
rectangular  design  with  solder  lug  connections 
(4JA221-421  Serim).  Available  in  a  larm  number 
of  circuit  oonfigurations.  One  to  20  cells  may  be 
potted  in  a  sin^  circuit.  Individual  cell  specifica¬ 
tions  determine  ratings.  4JA220-221  Serim  utilise 
germanium  1N91-93  cella.  4JA420-42I  Serim  uti- 
lixe  silioon  1N5.36-540.  1N1095-1096  and  1N1487- 
1492  cells.  (See  BASIC  RECTIFIER-CELL  LIST¬ 
ING  at  left.) 


4JA2n  Ssries 


4JA11I  Masks:  The  industry's  most  widely-uaad 
semioooductor  rectifier  serim.  Hundreds  of  Ihou- 
mnds  in  um.  May  be  arranged  in  stacks  up  to  12 
fins  to  produce  more  than  160  various  circuit 
oonfigurations.  SmaH,  lightweight,  axoalleot  reg¬ 
ulation. 


O-E 

P\\* 

•ad 

Vm, 

Max.  1^  at  Tamp.  *C. 

Max. 

Tsmp.*C 

Max.  Rag'd 

Gala  Signal 

C35U 

25 

Up  to  16A  •  87*  C.  stud 

125 

ISO 

SV.  40ma  •  25*  C 

C35F 

50 

Up  to  16A  •  87*  C.  stud 

125 

ISO 

SV,  40nM  •  28*  C 

C35A 

100 

Up  to  16A  •  87*  C.  stud 

125 

ISO 

3V.  40ma  •  85*  C 

C,3SG 

150 

Up  to  16A  •  87*  C.  stnd 

125 

150 

3Y.  40ma  •  25*  C 

CS5B 

200 

Up  to  16A  •  87*  a  stud 

125 

ISO 

SV,  40ma  •  25*  C 

C3SH 

250 

Up  to  16A  •  87*  C.  stud 

125 

150 

3V.  40ma  •  25*  C 

C35C 

300 

Up  to  16A  •  87*  C.  stud 

125 

ISO 

3V,  40aM  •  85*  C 

CJ5D 

400 

Up  to  16A  a  87*  C.  stnd 

125 

150 

3V.  40ma  •  25*  C 

! 


REiCXIFIEiRS  Selenium 
Copper  Oxide  •  Miniature- 
Intermediate  -  Large  Stacks 
Vac-u-Sel*®  High  Efficiency 
Low  Voltage 

•Rft|OiiU*rpd  Trademark  of  General  Kleriric 


(ieneral  Electric  Company’s  Vac-u-Sel  rectifiers  are  pro¬ 
duced  throuf(h  the  unique  spherical  vacuum-evaporalion 
process — the  quality-advancement  pioneered  in  this  aiun- 
try  by  G.E.  Briefly,  the  vacuum-evaporation  process  makes 
it  possible  to  closely  control  the  thickness  of  the  selenium 
layers  to  satisfy  varying;  requirements,  and  to  obtain  a 
pure,  more  even  deposition  of  selenium  over  the  entire 
cell  surface. 

VOLTAGES  AND  CELL  SIZES 

(l-E  Vac-u-Sel  rectifiers  are  available  in  cells  of  26,  36  and 
45  volts  (rms),  and  in  cell  sizes  up  to  two  inches  square, 
l-ar^er  sized  cells  are  available  in  the  26-  and  36-volt 
ranges.  Eighteen-volt  cells  are  available  as  olT-standard 
units  in  all  cell  sizes. 

FINISHES  AND  MOUNTINGS 

V'ac-u-Sel  rectifier  stacks  are  supplied  with  3  basic  finishes: 
standard  commercial,  heavy  duty,  and  military.  Selected 
«-lls  are  stud  mounted,  eyelet  and  tulie  inoiinted,  oil  im¬ 
mersed  or  embedded. 

MINIATURE  CELLS 

Miniatures  (cells  up  to  *^42"  diameter)  have  no  center 
mounting  hole  and  are  mounted  without  spacer  washers, 
assuring  compact  assemblies. 


TYPIC\L  .MIM.\TI  BE  Vac-ii-Sl  BEC'I  IHEBS 


FEWER  PARTS — improved 
(i-E  Cu[)-VVasher  Ass**mbly 
consists  of  (1)  Nut,  (2)  Metal 
Washer,  (3)  Spring  Washer, 
(t)  Pressure  Washer,  (5)  In¬ 
sulating  Washers,  (6)  Termi¬ 
nal,  (7)  Cup  Washer. 


COPPER  OXIDE  RECTIFIERS 

(ieneral  Electric  copper-fixide  rectifier  stacks  o(ierate  as 
efficient,  economical  devices  for  converting  a-c  to  d-c. 
They  are  particularly  ideal  for  such  applications  as: 


Blocking 
Magnetizing 
Electrolytic  reduction 
Polarizing  relays 
Metering 


Circuit  breakers 
lligh-s|K*«‘d  relays 
Eh'ctroplating 
Telephone  and  telegraph 
equipment 


ileadquartan 
Ganonil  Elactric  Company 
I'lectroiiim  Park 
Symcuae,  N.Y, 
r.iUnitc  6-4411 


For  more  information,  contact  your  nearest  G-E  Semiconductor 
Products  District  Sales  Representative 


TRANSISTORS 


RECTIFIERS 


L.  A.  BASSKTT 
i  General  Co. 

701  Washinirton  St. 
Nffwtonvilla  60.  MatM. 
DKcatur  2-7120 

A.  WOOLAVKR 
A.  B.  DALL 
General  Klertric  Co. 
200  Main  Ave. 

('.lifion.  N.J. 

GRegory  3-6387 


L.  A.  M(H)NKY 
(ieneral  Klectric  Co. 

3800  N.  Milwaukee  Ave. 
(Chicago.  iU- 
Spring  7-1600 

K.  E.  FARREIX 
(ieneral  Eleeirir  Co. 
hllectronics  Park 
Syracuse.  N.Y. 
if  Arrison  2-2640 
('.Ranite  6-4411  Eit.  2105 


D.  W.  HICKIE 
(ieneral  Elertrir  Co. 
200  Main  Ave. 
CUfion.  N.J. 
(iRegory  3-6387 


A.  K  LARMANN.  JR 
(ieneral  Elertrit'  C4>. 
Electronics  Park 
Syracuse.  N.Y. 

(SRanite  6-ltll  Ext  3257 


H.  C.  RO(iERS 
( ieneral  Electric  C<o. 
3800  N.  Milwaukee  Av 
('hicago.  111. 

SIVing  7-1600 


TRANSISTORS  A  RRCTIFIRRS 


J.  G.  WALTON,  JR.  (ieorval  Electric:  Co. 

777  14th  Street.  N.W  . 
Washington  S,  D.C. 
Executive  3-3600 


R.  E.  BERRY  (ieneral  Electric  Co. 

R.  R.  FACLLIN  3800  N.  Milwaukee  Ave. 
G.  R.  SAI1L  Chicago.  Ill. 

SlYing  7-1600 


E  W.  IKXJKWAY,  JR.  (ieneral  Electric  Co.  H.  W.  GEBIIARDT 
2111  So.  (ireen  Road  II.  J.  HENDERSON 
(Cleveland  21.  Ohio 
EVergreen  2-0680 


(ieneral  Electric  (x>. 
11840  W.  Olympic  Hlvd. 
lios  Angeles,  Calif. 
(iRanite  9-7765 


R  W  OI^EN 


G.  R.  CURTISS 
P  V.  HAHN 
W.  J  HALLEY 


(ieneral  I'^ec  tric  (U>. 
412  PeninMular  Ave. 
San  Mateo,  ('alif. 
Diamond  2-7201 
General  Flei*tric*  (o. 
Elec’tronicrs  Park 
Syracuse.  N.Y 
GRanite  6-411 1 
Ext.  2174 


GENERAL®  ELECTRIC 


SEMICONDUCTOR  PRODUCTS  DEPARTMENT 


/ 
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Whafs  in  the  IRE  Program 

Missile  electronics,  new  components  and  production  techniques  will 
command  attention  at  technical  sessions  coming  up  this  month 


Electronics  in  outer  space  will 
hold  the  spotlight  at  the  34th  An¬ 
nual  National  Convention  of  the 
Institute  of  Radio  Engineers.  The 
convention  opens  a  week  from 
Monday,  on  March  23,  in  New 
York’s  Coliseum  and  Waldorf-As¬ 
toria  Hotel. 

Key  figures  in  the  free  world’s 
space  exploration  program  will 
gather  for  a  seminar  Tuesday  eve¬ 
ning  at  the  Waldorf.  In  addition, 
many  of  the  54  technical  sessions 
will  feature  papers  on  missile  guid¬ 
ance,  airborne  electronics,  rocket 
and  satellite  instrumentation  and 
communications.  In  all,  248  papers 
will  be  presented  on  subjects  rang¬ 
ing  from  audio  to  millimeter 
curves.  Categories  include: 

AIRCRAFT  AND  MISSILES  — 
Present-day  electromagnetic  navi¬ 
gation  systems  are  limited  by 
feasible  antenna  beam  widths  and 
base-line  lengths  attainable  on  the 
earth.  Use  of  earth  satellites  con¬ 
taining  navigation  equipment  has 
been  proposed  to  overcome  these 


limitations  of  present-day  sys¬ 
tems.* 

A  combined  beacon  to  aid  mis¬ 
sile  tracking,  coded-reply  trans¬ 
mitter  to  identify  the  missile, 
missile  command  receiver  and 
telemetry  unit  that  occupies  only 
300  cu.  in.  will  be  described.* 

A  continuous-loop  magnetic  tape 
recorder  is  used  to  store  data  col¬ 
lected  as  a  missile  reenters  the 
earth’s  atmosphere.  Ionization  of 
atmospheric  gas  due  to  high  mis¬ 
sile-reentry  temperatures  causes 
a  radio  communication  blackout 
during  reentry.  The  tape-recorded 
data  can  be  transmitted  after  the 
missile  nose-cone  emerges  from 
the  ionization  region.* 

A  low-cost  dependable  missile 
miss-distance  indicator  is  no 
longer  than  a  vest-pocket  radio  re¬ 
ceiver. 

The  indicator  accurately  and  in¬ 
stantaneously  scores  miss  dis¬ 
tances  up  to  200  ft.* 

MATERIALS  AND  COMPO- 
NEN’TS — Results  of  experiments 


with  variable-capacitance  para¬ 
metric  amplifiers  and  converters  in 
the  500  to  3,000  me  band  show  that 
noise  figures  under  one  db  can  be 
obtained  with  a  regenerative  con¬ 
verter.  A  balanced  system  uses  a 
hybrid  and  two  regenerative  con¬ 
verters  to  minimize  effects  of  load 
variations.* 

A  new  backward-wave  oscillator 
is  electronically  tunable  over  a  60 
to  75  kmc  range.  Average  power 
output  is  4  milliwatts — nowhere 
less  than  1  milliwatt.  Twelve  tubes 
of  this  kind  have  been  constructed.* 

A  practical  use  of  the  Hall  effect 
occurs  when  an  indium  antimonide 
device  is  inserted  between  two  fer¬ 
rite  pole  pieces.  The  device  is  used 
to  measure  low-frequency  magnetic- 
field  interference.’ 

PRODUCTION  TECHNIQUES  — 
A  major  development  in  the  elec¬ 
tronics  industry  will  be  use  of  thin 
films  deposited  on  some  supporting 
structure  to  build  up  complete  cir¬ 
cuits.  In  one  system  the  operation 
of  the  circuit  is  monitored  as  the 
films  are  deposited.  The  deposition 
is  cut  off  when  desired  character¬ 
istics  are  achieved."  One  important 
development  has  been  use  of 
evaporated  nickel-iron  films  to 
make  logic  and  memory  circuits 
for  digital  computers.* 

STEREOPHONIC  SOUND— A  for¬ 
ward  step  in  stereo  reproduction 
may  result  as  three  sound  chan¬ 
nels  are  derived  from  two  sound 
tracks  on  magnetic  tape.'® 

An  amplifier  circuit  will  be 
shown  in  which  one  pair  of  output 
tubes  handles  both  right-  and  left- 
hand  channels  of  a  stereo  pro¬ 
gram.  Key  to  operation  is  a  special 
matrixing  output  transformer." 

INDUSTRIAL  ELECTRONICS— 
Use  of  automobile-mounted  radar 
to  follow  a  foil  .strip  in  the  middle 
of  the  road  may  be  the  key  to  safe 
hands-off  driving.  The  set  will  use 


Tiny  Tv  System  for  Space  Flights 


Although  tuttoining  vibration  forces  of  being  rocketed  into  space,  miniature  battery- 
powered  tv  system  transmits  test  pattern  to  monitor  (upper  right).  Designed  by  Lockheed 
Missiles  and  Space  division,  system  has  t, 000-mi  transmitting  range,  weighs  only  9  lb 
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a  klystron  not  only  as  transmitter 
but  also  as  modulator,  r-f  ampli¬ 
fier  and  video  detector." 

Basic  data  will  be  presented  on 
ultrasonic  welding.  The  technique 
is  analyzed  as  being  a  form  of 
pressure  or  friction  welding.” 

Equivalent  designers  will  want 
to  hear  how’  a  typical  uhf  com¬ 
munications  receiver  was  rede¬ 
signed  entirely  on  the  throw-away 
module  principle.” 

Also  to  be  described  is  a  pocket- 
carried  battery-powered  system 
that  internally  paces  and  monitors 
the  heart.” 

COMPUTER  SIMULATION  — A 
large  digital  data-processing  ma¬ 
chine  has  been  programmed  to 
simulate  perceptual  learning.  This 
computer  is  set  up  to  respond  to 
inputs  that  it  seeks.” 

Another  mathematical  model 
represents  the  air-traffic  problem 
around  New  York  City  in  1960. 
Model  will  be  used  to  devise  elec¬ 
tronic  equipment  capable  of  han¬ 
dling  the  expected  air  volume." 
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I  a  Standard  Production  Unit  for  Operations 
’  in  ULTRA-HIGH  VACUUM 


For  the  first  time— a  completely 
practical  production  unit  that 
enables  the  researcher  to  oper¬ 
ate  in  the  ultra-high  vacuum 


range.  Pressures  to  1  x  10  *  mm 
Hg  attained  and  maintained 
with  thoroughly  realistic  time 
cycles. 


I 


) 


AND 


<s 


FLOATING  ZONE  REFINER 
AND  CRYSTAL  PULLER 

This  new,  improved  equipment  makes 
it  poeaible  to  attain  purities  in  Sili(x>n 
Crystal*  far  higher  than  the  most  ex¬ 
acting  present  standards.  Now,  you 
can  eradicate  impurities  to  1  in  140 
BILLION!  Write  for  descriptive  litera¬ 
ture  today. 


Htvd 

l.R< 


iStf 

ilH 


apOTHS 


SHOY* 


Asoa 


,450A 
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Now  you  can  coo!  economically  —  less 


Unlik^  conventional  or  phonograph-motor-assemblies,  the 
MUFFIN®  FAN  boasts  a  high  air  performance  of  100  CFM 
free  delivery  from  a  basic  package  only  4-11/16"  square  and 
only  1-1/2"  deep  while  the  weight  is  but  1-1/2  pounds.  The 
completely  original  aerodynamic  design  permits  operation 
through  a  dust  filter  and  tightly  packed  electronic  equipment. 

Unbelievably  thin  .  .  .  entire  fan  assembly  is  only  1-1/2" 
thick!  Protrusion  into  cabinet  is  1-1/2"  MINUS  the  panel 
thickness.  The  MUFFIN®  FAN  will  mount  into  wall  of 
cabinet  imposing  practically  no  space  requirement  inside  the 
enclosure. 

The  MUFFIN®  FAN  is  a  completely  integrated  cooling 
unit.  The  propellor  and  stator  assemblies,  venturi  block,  grille 


assembly  and  ingenious  all-purpose  mounting  clips  combine 
to  form  a  complete  package.  The  MUFFIN®  FAN  can  be 
installed  in  a  rectangular  cutout  in  a  panel  in  just,  seconds. 
When  installed  it  represents  the  ultimate  in  cooling  efficiency 
and  a  distinct  asset  to  equipment  appearance. 

In  addition,  the  MUFFIN®  FAN  provides  the  following 
distinct  features  . . .  extremely  quiet  operation  . . .  will  fit  any 
panel  thickness  from  1/32"  up  ...  no  capacitor,  commutator  or 
slip-ring  . . .  exclusive  no-maintenance  motor  . . .  flow  direction 
quickly  and  easily  changed  by  turning  fan  end-for-end  ...  all 
electrical  parts  including  terminal  lugs  are  molded  into  water¬ 
tight  shell. 

The  high  performance  level  of  the  MUFFIN®  FAN  together 


JUST  A  FEW  OF  THE  MANY  APPLICATIONS  FOR  THE  ROTRON  MUFFIN®  FAN 
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ROTRON  mfg.  CO.,  inc 
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Built  to 
military 
Quality  Control 


PLUG-IN  BOARDS -easily 
changed  by  unskilled 
personnel  — virtually 
eliminate  downtime 
and  maintenance. 


standards 


*S1<X  ct 


Totally  transistorized— dissipates  only  seven  watts 


Drift  leas  than  2  microvolts  per  200  hours 


Single  ended  or  differential  input 


19"  panel  accommodates  eight  instruments 


DC  to  50,000  cps 


Noise  less  than  10  microvolts  wideband 


Operates  to  specifications  from  0  to  50 


Self-contained  power  supply— operates  on  any 


line  frequency  from  50-U00  cps 
Mil-type  chopper  gives  unmatched  reliability 
for  the  life  of  the  instrument. 


ALTITUDE- Non-opcrmtinc  A>12’« 
were  (ubjcctad  to  1.6  pai  (60.600')  . 

for  one  hour,  and  then  operated  at  ’’ 
6,000'  and  at  sea  level  pressures. 


SPECIFICATION  SUMMARY  -  MODEL  A-ia 

Sintit  Ended  Input 

Cain:  Fixed  gain  set  to  any  value  from  10  to  1000 

inclusive  by  front  panel  plug-in  units.  Gain 
switching  plug-in  attenuator  available  with 
gains  of  0,  10,  20,  50,  100,  200,  500  and  1000. 
Adjustable  upward  2t5  to  1  or  more  from 
setting  with  potentiometer. 

Input  Impedance:  100  megohms  shunted  by  0.001  mfd  (typical). 

Source  Impedance:  5K  maximum. 

Drift:  Less  than  2  microvolts  in  200  hours  at  constant 

ambient  temperature.  Less  than  0.4  microvolt 
per  degree  centigrade. 

Ambient  Temperature:  0°  to  50°C. 

Noise  (Referred  to  Input):  0-3  cps  5  microvolts  peak  to  peak. 

0-750  cps  5  microvolts  rms. 

0-50  kc  10  microvolts  rms. 

Frepuency  Response:  ±  3db  to  50  kc  (typical);  ±1.0%  to  2  kc. 

Output  Capability:  ±  10  volts  at  ±  100  ma  DC  or  peak  AC  to  10  kc. 

Common  Mode  Rejection: 


Differential  Input 

Fixed  gain  set  to  any  value  from  10  to  1000 
inclusive  by  front  panel  plug-in  units.  Gain 
switching  plug-in  attenuator  available  with 
gains  of  0,  10,  20,  50,  100,  200,  500  and  lOOC 
Adjustable  upward  2V^  to  1  or  more  from 
setting  with  potentiometer. 

10,000  ohms. 

Less  than  4  microvolts  in  200  hours  at  constant 
ambient  temperature.  Less  than  0.8  microvolt 
per  degree  centigrade. 

0*  to  50»C. 

0-3  cps  10  microvolts  peak  to  peak. 

0-750  cps  7  microvolts  rms. 

0-50  kc  14  microvolts  rms. 

±3db  to  SO  kc  (typical);  ±  1.0%  to  2  kc. 

±  10  volts  at  ±  100  ma  DC  or  peak  AC  to  10  kc. 
lOOdb  at  DC;  72db  at  60  cps  for  common 
mode  voltage  up  to  50  volts  DC  or  peak  AC. 


CIRCLE  40  READERS  SERVICE  CARD 


/ 


Only  Electro  Instruments 
DC  Amplifiers  meet 
rugged  military 
environmental  tests!  .  ^ 


Totally-transistorized  Model  A-12's  picked 
for  ICBM  Ground  Support  Equipment 


PLUG-IN  ATTENUATORS  provide  a  choice  of 
differential,  single  ended,  or  operational 
inputs  for  maximum  operator  conveni¬ 
ence,  flexibility  and  economy.  Special  vari¬ 
ations,  gain  settings,  etc.,  can  be  tailored 
to  your  system  at  no  extra  cost. 


The  photographs  below  were  taken  while  eight 
Model  A-12’8  were  undergoing  environmental  qualification 
tests  by  independent  MIL-approved  laboratories. 


The  A-12  is 
certified  as 
incorporating 
no  fungus 
nutrient 
material! 


TEMPERATURK-Tha  A-lt's  wnv 
oparmted  at  M*C.  ±S*  for  1C  houra 
and  at  0*C.  for  It  hoara.  and  aftar 
atoraca  at  TO'C.  and  —40*0.  for  t4 
honm. 


ELECTRO  INTERPERENCE-AU 
taata  eonformad  to  RADC  Bzhtbit 
StlSA. 


SHOCK -Tha  A-ira  wara  aubjaetad 
to  4*  plTot  dropa  and  1"  fraa  dropo 
OB  all  praetieabla  faeaa  for  a  total 
of  flvo  dropa  on  aach  faea. 


Design  and  construction  techniques  of  the  Model  A-12  Amplifier 
are  fully  two  years  ahead  of  the  field!  Totally  transistorized  circuits 
give  the  A-12  unmatched  reliability  and  performance,  and  minimize 
heat  dissipation  problems  inherent  in  vacuum  tube  instruments. 
Plug-in  etched  circuit  boards  and  modular  internal  construction 
make  servicing  and  maintenance  checks  easy— the  amplifier  can 
be  disassembled  and  reassembled  in  less  than  10  minutes.  These 
advanced  features  enabled  the  Model  A-12  to  meet  stiff  military 
environmental  qualification  tests  and  resulted  in  their  being  selected 
for  use  in  the  ground  support  equipment  of  the  nation’s  most 
advanced  ICBM  program. 

Why  not  ask  your  E-I  representative  for  the  full  story  today? 


SMALLEST  PACKAGE  EVER! 

Eight  Model  A-12’s  can  be 

mounted  in  standard  19"  panel. 


SSAO  AERO  COURT 

SAN  oieso  11,  CALIFORNIA 


The  many  advance  design  features  of  the 
Trimpot  have  proved  themselves  repeatedly  in 
major  aircraft/missile  systems  and  in  com¬ 
mercial  electronic  equipment  where  reliability, 
accuracy  plus  miniature  size  are  of  prime 
importance.  Pinpoint  settings  made  on  the 
Trimpot  remain  stable  under  the  most  severe 
environmental  conditions.  And  — these  units 
save  important  space— typical  size  is  VU't 
Vu"xyi6".  Bourns  offers  the  world’s  largest 
selection  of  leadscrew  actuated  potentiome¬ 
ters...  over  500,000  units  in  distributors'  * 

warehouses  across  the  nation  to  fill  your 
orders.  Before  specifying,  investigate  Bourns 
Trimpot,  the  original  leadscrew  actuated  po-  ^ 

tentiometer.  Write  for  our  new  Model  Summary 
Brochure  #4  and  list  of  stocking  distributors. 


see.  us  at  the 

IRE  SHOW 

booths 

2505  and  2507 


SOIMII  TERMINALS  -  TInntd 
tinwhMt*  art  camp  act,  jrat 
laria  aMWjb  fof  aasy  tal^> 
laa.  Taflan-maaiataR  laadt  aad 
printad  circuit  piaa  ara  alta 
availabla.  - 


SiLVERWCLO*  TERMINATION  -  Eicl» 
tiva  wItR  Bourns  potaMlomatars.  Ua* 
aqualiad  In  runadnaat.  A  matal-la> 
matal  bond  fram  tha  tanalnal  to  tRa 
rasiitanea  arlro. 


RtCK-Orr— Geldiilatad  baryHlum  cop> 
par  pick-off  maintains  constant  proa- 
sura  on  laad  scraw. 


ELEMENT  -  l^iai  caramlc  alamant  card  lor 
aiasimuni  raliAlllty  Is  pracision  nound  with 
tow- tamp sratura-coafflctant  rasistanca  wira. 


SHAH  RETAINER  -  Shaft  is 
lockad  in  piKS  for  top  par- 
formancs  uadar  axtranM  shack, 
vibration  and  accalaratlon. 


SHAFT  INSULATOR  -  Hich-dlalac- 
trie-stranfth,  caramlc  Insulator 
Isolatas  shaft  baad  from  la- 
taraal  circuits. 


This  aumvty  of  Model  224  it  typicsl  of  the  design  of  ell  Bomms  potentiometers  though  tome  feetmres  eery  from  model  to  modeL 


ACTUAL  SIZE 

Most  modals  availabla  with  Insulatad 
strandad  loads,  soldar  lass  or  printad  clr> 
cult  pins  In  rasittaneas  from  lOO  to  1  Mat. 


-  Lahoratt^iea^ 

P.O.  Box  2112A,  Riverside,  California 
PUata:  Riverside,  Caliland  Ames,  lowa^ 


Exclusive  manufacturers  of  TRIMPOT®.  TRIMIT®.  Pioneers  in  potentiometer  transducers  for  position,  pressure  and  acceleration 
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"On*  'brochur*  collector'  later  ordered  200  of  our  highett-priced  unit*  .  . 

IRE  Exhibitors  See  Good  Year 


Electronics  men  unveiling  wares  in  New  York  City  this  month  expect 
new  notional  sales  record  to  top  last  year's  by  eight  percent 


(Comments  by  exhibitors,  big  and 
small,  at  this  year’s  Institute  of 
Radio  Engineers  national  conven¬ 
tion  point  to  a  record  year  ahead. 

West  Coast  prime  aircraft  and 
missile  manufacturers  participat¬ 
ing  in  the  four-day  New  York  event 
starting  a  week  from  Monday,  re¬ 
port  firm  backlogs  amounting  to 
over  $4  billion.  They  say  “a  good 
portion”  is  electronic. 

Our  industry  came  out  of  the  ’58 
slump  as  one  of  the  few  in  the  na¬ 
tion  to  establish  a  new  sales  record. 
National  total  for  last  year  is  gaged 
at  $100  million  above  1957.  Predic¬ 
tions  are  that  this  year  will  top  last 
year’s  gross  by  about  8  percent. 

Even  so,  many  exhibitors  say  last 
year’s  downturn  in  military  spend¬ 
ing  hit  them  hard.  A  New  Jersey 
exhibitor  reports  his  firm  was 
forced  to  find  industrial  users  for 
its  product  lines.  The  result  is  good 
-  -  -  a  whole  new  area  of  manufac¬ 
ture  and  a  promising  sales  field  for 
this  year. 

A  Los  Angeles  based  show-par¬ 
ticipant  substantiates  this  by  say¬ 
ing  5  to  15  percent  of  his  firm’s  ’59 
sales  will  come  from  new  products. 
Many  electronics  firms  in  the  Bay 
Area  believe  the  proportion  of  non¬ 
military  business  will  increase,  with 
commercial  sales  expanding  more 
rapidly  than  military  buying. 

A  promising  field  for  this  year, 
according  to  a  western  exhibitor 
who  manufactures  traffic  control 


systems,  is  air  traffic  and  industrial 
process  control  equipment.  This 
opinion  is  based  on  the  belief  that 
increased  air  traffic,  especially  in 
jets,  will  create  new  markets  for 
traffic  control  equipment. 

One  instrument  manufacturer 
says  the  ’58  slump  was  a  good  thing 
for  his  firm.  “Our  production  peo¬ 
ple  found  ways  to  economize  and 
our  sales  people  learned  how  to  sell 
when  the  tide  was  running  against 
them.  The  lessons  we  learned  last 
year  are  now  showing  up  to  great 
advantage,”  he  says. 

This  is  echoed  by  a  component 
manufacturer  who  sees  this  year  as 
one  of  “cost  cutting,  hard  selling 
and  hard  work.”  His  firm  expects 
increased  competition  from  foreign 
manufacturers. 

Boosts  to  Business 

Some  firms  at  the  show  are  find¬ 
ing  a  major  stimulus  in  the  arrival 
of  passive  defense  systems,  such  as 
BMEWS  and  Air  Com,  at  the  pro¬ 
curement  stage.  For  several  New 
England  exhibitors  this,  along  with 
missile  progress,  means  good  news 
-  -  -  especially  for  firms  manufac¬ 
turing  transistors  and  associated 
components. 

Other  New  England  booth-hold¬ 
ers  say  significant  stimulus  for 
their  industrial  markets  is  seen  in 
the  computer  field’s  growth. 

Without  exception,  among  small 
manufacturers,  participation  in  the 


convention  is  seen  as  a  definite 
boost  to  business. 

A  New  York  exhibitor  manufac¬ 
turing  control  equipment  calls  the 
annual  IRE  convention  “a  valuable 
source  of  new  ideas.”  He  says 
“many  of  this  year’s  products  in  my 
company  lines  are  the  results  of 
comments  collected  at  last  year’s 
exhibit.” 

“It’s  a  good  way  to  sample  opin¬ 
ion,”  says  a  manufacturer  of  oscil- 
lo.scopes.  “One  item  now  moving 
very  nicely  was  shown  for  two  years 
in  a  row  in  various  pilot  model 
forms  before  we  actually  went  into 
production.” 

Highly  valued,  according  to  ex¬ 
hibitors,  are  the  person-to-person 
contacts  made  possible  by  the  show. 
One  Chicago  sales  manager  puts  it 
this  way:  “A  few  minutes’  talk 
with  a  man  who  stops  at  your  booth 
can  accomplish  more  t’nan  a  dozen 
letters  and  phone  calls.” 

Exhibitors  smiled  when  ques¬ 
tioned  about  the  seemingly  endless 
numbers  of  literature  collectors  who 
take  one  of  each  brochure  available 
and  scurry  on  their  way.  But  a  test 
equipment  sales  engineer  was  one 
of  many  who  feel  it’s  all  worth  it. 
He  mentioned  a  “collector”  who 
picked  up  everything  in  sight,  seem¬ 
ingly  without  any  selectivity.  A 
few  months  later  the  “gatherer” 
walked  into  the  firm’s  New  York 
plant  and  ordered  200  of  its  high¬ 
est-priced  test  units. 
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HOURS 

andTINTHS 


ELAPSED  TIME 

INDICATOR 

ED-71 

Compact,  low-cost  instrument 
for  machine  tools, 
communications  equipment  and 
other  commercial  applications 
where  an  accurate  record  of 
operating  time  is  desired. 

Time  Registered:  9,999.9  hours. 
Weight:  5oz.  Voltages:  120  or 
240  V,  60  cps.  Power  Required: 

2.5  watts  at  120  v,  60  cps. 


It  takes  a  TEAM 

to  solve  timing  problems 


TIMING  MOTORS 

A  complete  line  of  synchronous, 
compact  timing  motors,  speeds 
from  1/60  to  60  rpm. 

Guaranteed  torques  from  6 
ounce-inches  to  30  ounce-inches 
at  1  rpm.  Voltage  ranges 
103-132  and  206-264  vac, 

50  or  60  cps.  ^ 


I  The  control  of  time  is  an  extremely  complex  science 

I  that  demands  a  thorough  knowledge  of  many  individ- 

I  ual  technologies.  For  this  reason,  Haydon  maintains 
I  a  team  of  engineering  specialists  to  provide  the  reser* 

I  voir  of  skill,  Imowledge,  experience,  and  creative  abil* 

I  ity  necessary  to  solve  industry’s  timing  problems. 

I  When  you  submit  a  timing  problem  to  Haydon,  it’s 
f  handled  by  a  team  of  specialists  —  not  an  individual 
I  engineer.  And  you  can  be  sure  the  Haydon  Timing 
r  Team  is  equipp^  with  all  the  electric,  electronic,  me¬ 
chanical  and  manufacturing  know-how  needed  to 
analyze  your  requirements  and  develop  the  best  (x^i- 
ble  new  or  modified  timing  unit  for  your  specific 
application.  j 

Correctly  designed  and  efficiently  manufactured,  | 

Haydon  timing  devices  are  exhaustively  tested  before  I 

release  to  a  customer.  The  results  are  uniformly  high  I 
quality  devices  that  are  known  for  fine  performance,  f 
and  long  life.  May  we  put  our  Timing  Team  to  work  I 
for  you?  # 

A  few  units  from  the  complete  Haydon  line  are  shown  I 
at  the  right.  Send  now  for  further  information,  out-  j 
lining  your  requirements.  I 


Directly  controls  heavy  duty 
electrical  loads.  Type  AD  can 
be  supplied  with  to  3  SPST 
switches.  Type  AT  has  1  SPST 
switch  only.  Intervals  available 
with  dial  and  knob:  15, 60  and 
180  minutes.  Intervals  to  meet 
your  specific  requirements  can 
be  supplied.  Voltages:  120  or 
240  V,  50  and  60  cps.  Switch 
Rating:  28  amps,  250  vac 
non-inductive;  1  hp,  240  vac. 


DIVISION  OF 

GENERAL  TIME  CORPORA  TION 


2427  EAST  ELM  STREET 
TORRIMOTON,  CONNECTICUT 

Headquarters  for  Timing 


AT  TORRfNGTON 
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HP  INTERFERENCE  SUPPRESSION 


Filtron’s  prime  '  abjective  has  aMra^v**^  atedin  noshhif.  Y.,  and  Culver  CSt^ 
been  the  suppressioiaof  nHKer  faMgfaani^  Calif.  Next,  ei^  I^iaae  of  design  and 
interference,  production  is  company  controlled,  ae  our  ^ 

,  filled  duMMaidia  of  imet  in  ci»  capodtor  manufacturing  dirieion.  cofl  ; 

‘  tomav’i  aiiilipiaMt  eonfofm  to  apedfied  winding  division,  metal  fabrication  dwp' ' 

perfonMnog*  jgvels.  wIidEhar  MOhaty,  O  and  metal  stamping  departments  are  ex- 
^y.f^jy  ldjillgriajilHr^  dusively  producing  tiie  highest  quality 

»  :  1-  «T|r ’.f>'  compcments  for  fUtron’s  RF  Interlsr- 

FiHnm  tot  A^nniaas  sfrat  form  ai^ 

magi#«da  of  snin'wuiuBi  is  necessary  to 

iiiaat  aiisriltlnaiunB  Ttiia  ia  m  i  niiuilieln  il  If  you  have  a  RF  Interference  Filter,, 
in  our  moidwn  fully-equipped  screen  proMem.  consult  Filtron— the  moat  rsti- 
|.rooais  and  engineeting  laboratories,  situ-  able  name  in  RF  Interference  Flltsis. 

Send  for  your  copy  of  our  NEW  CATALOG. 


putumm,  mnrroiiir  •  cwm  city,  caufoimm 
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News  from 
Raytheon's 
Semiconductor 
Division... 


ELECTROLYTIC  SLICING- 

This  engineer  is  slicing  a  ger¬ 
manium  crystal  by  electrolytic 
means.  Up  to  now  semiconductor 
wafers  have  been  formed  by 
mechanical  processes,  such  as 
cutting  with  diamond  saws  or 
lapping  with  abrasive  powders. 
The  resulting  mechanical  dam¬ 
age  to  the  critical  surfaces 
reduces  the  quality  and  effective¬ 
ness  of  finished  semiconductor 
devices.  Electrolytic  slicing  of 
crystals,  producing  surfaces 
which  are  free  from  the  mechani¬ 
cal  damage  resulting  from  other 
methods,  is  one  of  the  many 
pioneering  activities  initiated 
and  carried  forward  by  the  scien¬ 
tists  and  engineers  of  Raytheon's 
Semiconductor  Division. 


THE  PLACE  FOR  THE  MAN  WHO  IS  GROWING 
FASTER  THAN  HIS  ASSOCIATES 


There  are  op^ngs  at  Raytheon’s  Semiconductor  Division  for  scientists  and 
engineers  with  soniconductor  experience  and  a  desire  to  find  more  room  for 
personal  and  career  growth.  Opportimities  exist  in  the  following  areas: 

Device  Design  and  Development 
Material  Development 
Mechanization 
Circuit  Design 
Application  Engineering 

You  are  invited  to  explore  the  advantages  for  yourself  in  associating  with 
Raytheon’s  Semiconductor  Division.  Write  to  Mr.  Allen  E.  Moorhead, 

RAYTHEON  MANUFACTURING  COMPANY,  Semiconductor  Division, 

150  California  Street,  Newton  58,  Massachusetts. 

The  place  for  the  man  who  is  growing  faster. . . 

SEMICONDUCTOR  DIVISION  off 

Excellence  in  Electronics 
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Variabla  pilch  prograniva 


Contlonl  pitch  prograuiva 


For  Widest  Versatility  in  Cross-Wound  Coil  Production... 

The  Leesona®  No.  Ill  Coil  Winder 


Equipped  with  a  progressive  coil 
attachment,  the  Leesona  No.  Ill  can 
be  used  for  high  speed  winding  of  var¬ 
iable  and  constant  pitch  progressive 
coils.  And  an  optional  pie-winding  at¬ 
tachment  automatically  indexes  coils 
from  3/32"  to  between  coil 
centers. 

Besides  versatility,  plenty  of  other 
advantages  are  built  into  the  No.  Ill 
Cross-Winder.  The  change  gears  can 
be  dropped  into  position  on  fixed 


centers,  without  tools,  for  quick  set¬ 
up  and  proper  meshing  —  a  Leesona 
time-saving  exclusive. 

Also,  breakage  of  fine  wire  by  abrupt 
starts  is  eliminated.  An  electronic 
drive  starts  the  arbor  slowly,  gradu¬ 
ally  accelerates  to  full  pre-set  speed 
and  maintains  a  constant  speed  rate 
for  uniform  wire  tension  and  coil 
density. 

Winding  coils  singly  or  in  multiple, 
the  No.  Ill  produces  coils  up  to  3 Vi" 


diameter  ...  at  high  speeds  .  . .  accu« 
rately  and  uniformly  .  .  .  reduces  re¬ 
jects  ...  is  simple  to  set  up,  run  and 
maintain.  Get  further  facts  by  sending 
for  the  No.  Ill  Bulletin. 

23B.8.7 


Universal  Winding  Company 
P.  0.  Box  1605,  Providence  1 
Rhode  Island,  Dept.  123 

Please  send  me: 

Q  Bulletin  on  the  Leesona  No.  Ill 
Coil  Winder 

Q  Condensed  catalog  on  Leesona 
Winders 


Name . Title. . 

Company . 

City . Zone. .  ..State. 


Si  UNIVERSAL  WINDING  COMPANY 

f  ,  f 0«  WINDING  cons  IN  QUANTITY  . . .  ACCOtATBY . . .  AUTOMATICAUY 

...  use  IKSONA  WINDING  MACHINES 


$•#  us  at  booth  number  4323  and  433S  at  th«  IJI.E.  Show. 
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Recruiters  Roll  Up 

I 

Demand  is  strongest  for  top  men  for  work  on 
I  advanced  weapons.  Recruiting  during  IRE  conven¬ 

tion  starting  a  week  from  Monday  may  be  hot 

Recruiting  for  top-notch  elec-  pared  to  58,325  in  January  1958. 
tronics  engrineers  in  1959  is  likely  to  Previous  January  peak,  in  1956, 
be  more  competitive  than  last  year,  was  some  20,000  lines  short  of  this 
Demand  is  greatest  for  graduates  year’s  mark.  About  97  percent  of 
with  a  few  years’  experience  in  ad-  such  linage  is  for  engineers,  mostly 
vanced  weapons  development  and  electronics  engineers, 
space  technology.  Big  jump  in  advertising  for  engi- 

Two  useful  indicators  of  engineer  neers,  despite  downward  projec- 
demand  are  recruiting  during  this  tions  of  ’59  demand  made  last  year 
month’s  annual  IRE  convention  by  many  firms,  could  mean:  (1)  the 
and  engineer  “help  wanted’’  adver-  projections  were  overly  conserva- 
tising.  Here  are  the  straws  in  these  tive  due  to  the  recession ;  and/or 
winds:  (2)  despite  the  relative  stability  of 

•  If  the  early  pace  of  registra-  demand  for  most  engineers,  the  de- 
tions  and  hotel  reservations  for  the  mand  for  high  caliber  experienced 
IRE  convention  (March  23-26)  men  for  specialized  weapons  work 
holds  up,  recruiters  may  have  their  has  skyrocketed  to  the  point  where 
busiest  convention.  Total  registra-  a  shortage  exists  and  competition 
tion  may  top  60,000  for  a  new  peak,  among  firms  is  waxing  hotter  than 
about  10  percent  ahead  of  last  year,  ever  for  them. 

the  previous  record  year.  The  Engineering  Manpower 

Commission  of  the  Engineers  Joint 
More  Inquiries  Council  recently  published  a  survey 

A  corresponding  increase  is  indi-  of  1958  engineer  demand,  based  on 
cated  for  reservations  for  recruit-  data  collected  last  summer.  Of  in- 
ing  and  hospitality  suites  at  New  terest  to  electronics  engineers  are 
York  hotels.  Inquiries  from  com-  these  facts  gleaned  from  the  sur- 
panies  about  recruiting  procedures  vey: 
during  the  convention  appear  to  be 

much  more  numerous  than  in  1958.  Gain  Despite  Recession 

•  Help  wanted  display  advertis-  While  the  total  number  of  all  en- 
ing  in  a  New  York  daily  newspaper  gineering  graduates  surveyed  in  in- 
climbed  to  a  new  monthly  linage  dustry  rose  an  estimated  7,730  to 
high  in  January — 195,463  lines  com-  about  153,889  in  1958,  some  5,572 


Testing  Missile  Nose  Cones 


Exparimanlol  not*  con*  moci*l  (kit)  und*rgo*t  simulal*d  r*-*nlry  t*tt  at  Army  Ballistic 
Mittikt  Ag*ncy  at  Huntsvilk,  Ala.  R*cording  of  tottt  it  diroctod  from  control  consol* 

(far  right),  whik  roadouts  or*  mad*  on  bottory  of  Loodt  A  Northrop  rocordort  noarby 
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TUBE  PROBLEM: 

An  amplifier 
manufacturer  was 
plagued  by  noise, 
microphonics  and  hum 
that  developed  in  the 
high  gain  stages  of  his 
amplifiers.  Sonotone 
engineers  were 
consulted  on  the 
problem. 


Sonotone.l 

Electronic  Applications  Divlilon,  Dept.  TRR-391 

■LMSPORD,  NSW  YORK 

Letdini  meken  ol  ftn«  cerMitc  cartrMgei,  ipeaken,  micre- 
ptionet.  Upt  htedt,  Ptactron  tubes. 

In  Ceneba,  contact  Atlet  Radio  Corp.,  LM.,  Toronto 


SONOTONE 


SOLVES  IT: 


Sonotone  engineers 
discovered  that  they 
could  correct  all  three 
complaints  by 
redesigning  just  one 
tube. 


RESULTS: 


The  heater  element 
was  changed  to  a  coil 
heater,  eliminating 
the  hum.  And  rigid 
controls  on  the  mount 
structure  and 
processing  reduced 
microphonics  and 
noise.  This  resulted  in 
the  Sonotone  reliable 
type  7025.  It’s  now 
available  for  initial 
equipment  and 
replacement  purposes. 


Let  Sonotone  help 
solve  your  tube 
problem,  too. 
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Sleeves 

went  into  five  categories  of  indus¬ 
try  involved  in  electronics.  The 
categories  include  23  companies  in 
electrical  machinery  and  elec¬ 
tronics,  and  22  aircraft,  9  instru¬ 
ment,  24  R&D  and  7  telecommuni¬ 
cations  firms.  Their  graduate  engi¬ 
neer  census  went  from  82,361  in 
1957  to  87,933  in  1958  despite  the 
recession,  apparently  because  of 
stepped-up  missile  and  space  pro¬ 
grams. 

This  net  gain  in  number  of  grad¬ 
uate  engineers  was  also  achieved 
despite  turnover  in  the  five  cate¬ 
gories  of  about  8  percent  for  elec¬ 
trical-electronics,  13  percent  for 
aircraft,  15  percent  for  instrument- 
makers,  5  percent  for  telecommuni¬ 
cations  and  10  percent  for  R&D. 

The  survey  requested  estimates 
of  1959  recruiting  goals,  but  not  all 
of  the  companies  surveyed  could 
give  projections  of  future  needs. 
However,  this  much  is  clear: 

•  In  the  electrical-electronics  cat¬ 
egory,  21  of  the  23  firms  participat¬ 
ing  in  the  survey  last  year  hired  an 
estimated  1,882  new  graduates  and 
3,050  experienced  grads  in  1958, 
said  they  seek  2,445  new  grads  and 
3,431  experienced  ones  in  ’59.  Com¬ 
parable  ’57  figures  were  2,669  and 
4,606. 

•  All  22  of  the  aircraft  firms  par¬ 
ticipating  hired  2,852  new  and 
4,740  experienced  grads  in  ’58,  seek 
1,917  new  and  3,006  experienced 
grads  this  year.  But  this  downward 
projection  was  obtained  at  a  time 
when  contract  cancellations  and 
cutbacks  were  seriously  affecting 
the  industry.  Since  then,  new  con¬ 
tracts  have  apparently  increased 
specialized  manpower  needs,  forc¬ 
ing  aircraft  firms  to  advertise 
heavily  for  electronics  engineers. 

•  In  the  R&D  category,  17  of  the 
24  participating  firms  hired  225 
new  and  198  experienced  grads  last 
year,  seek  236  new  and  348  experi¬ 
enced  grads  in  ’59. 

•  Replies  from  firms  in  the  tele¬ 
communications  and  instruments 
categories  do  not  give  the  full  pic¬ 
ture,  but  recruiting  activity  is 
likely  to  be  above  last  year’s  level. 


Tape  specs  are  getting 
tougher  every  year 


Keeping  ahead  of  its  customers  is  the  only  way  a  magnetic  tape 
manufacturer  can  meet  the  rapidly  rising  standards  being  set  for 
its  product.  And  often  the  standards  are  as  varied  as  they  are 
exacting.  Special  slitting  tolerances,  coating  thicknesses,  base 
materials  and  magnetic  oxides  are  rapidly  becoming' more  usual 
than  novel.  Audio  Devices’  battery  of  Automatic  Certifiers  is  one 
of  the  unique  means  used  to  make  sure  EP  Audiotape  always  meets 
customer  specifications. 

Type  EP  Audiotape  is  the  extra  precision  magnetic  recording 
tape  for  applications  in  computing,  automation,  telemetering  and 
seismography.  The  Automatic  Certifier  records  and  plays  back 
every  inch  of  the  EP  Audiotape  under  test.  These  tests  can  be  so 
demanding  that  if  the  tape  fails  to  reproduce  a  single  test  pulse 
out  of  the  40  million  put  on  a  single  reel,  the  entire  reel  is  rejected. 
There  are  no  ifs,  ands  or  buts. 

This  is  one  of  many  special  quality-control  operations  to  which 
EP  Audiotape  is  subjected.  From  raw  materials  to  hermetically 
sealed  containers,  every  reel  gets  individual  attention. 

EP  Audiotape  quality  is  so  well  verified  by  instruments  like  the 
Automatic  Certifier  that  every  reel  is  guaranteed  to  be  defect-free! 
For  more  information  write  for  free  Bulletin  T112A.  Write  Dept. 
TE,  Audio  Devices,  Inc.,  444  Madison  Avenue,  New  York  22,  N.  Y, 

TVP.  E  p  audiotape 

AUDIO  DEVICES,  INC. 

444  Madison  Avo.,  N.  Y.  22.  N.  Y. 

In  Hollywood:  840  N.  Fairfax  Avt. 

In  Cnicaio:  5428  Milwaukaa  Avt. 

Export  Dtpt.!  13  East  40th  St.,  N.  Y.,  16 

Ractiflar  Diviiion:  620  E.  Oytr  Rd.,  Santa  Ana,  Calif. 
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•  Measures  160  kilocycles  to  1000  megacycles  ac 
curately  and  quickly  with  only  one  meter. 

•  Approval  status:  MIL-I-6181B,  Class  1, 
M1L-I-6I8IC,  Category  A; 

MIL-I-26600  (USAF). 

•  Direct  substitution  measurements  by  means 
of  broad-band  impulse  calibrator,  without 
charts,  assure  repeatability. 

•  Self-calibrating,  for  reliability  and  speed  of 
operation. 

•  True  peak  indication  by  direct  meter  reading 
or  aural  slideback. 


•  Four  interchangeable  plug-in  tuning  units, 
for  extreme  flexibility. 

•  Economical  .  .  .  avoids  duplication. 

•  Safeguards  personnel  .  .  .  ALL  antennas  can 
be  remotely  located  from  the  instrument  with¬ 
out  affecting  performance. 

•  Compact,  built-in  regulated  A  and  B  power 
supply*  for  stability. 

•  Minimium  of  maintenance  required,  proven  by 
years  of  field  experience. 


Only  the  Model  NF-10S  It  to  timple  to  operate  that  one  technician  can  take  readingt 
over  the  entire  frequency  range  in  lett  time  than  required  by  three  engineert  manning 
any  other  three  teparate  inttrumentt. 

Send  for  our  Catalog  No.  N-SS7 

EMPIRE  DEVICES  PRODUCTS  CORP. 


AMSTSRDAM,  NSW  YORK 


VICTOR  a>8400 


/  - 


MANUFAaUREIS  OF: 


FlflD  INTENSin  MREM  •  DISTOtTION  ANAIYZEK  •  IMPUUE  6ENERAT0RS  •  COAXIAL  AHENUATORS  •  CRYSTAL  MIXERS 
Vi$it  our  Boofhi  Mlt-30  or  tho  IKl  Show 
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IRESPONSE 


FREQUENCY 


TIME 


WAVEFORM 


VOLTAGE 


-  -SJRMSiS 

CURRENT 


New  electronic  sweep  oscillators  (left).  5  units  cover  2  to  18  KMC. 
Quick,  accurate,  convenient  response  measurements  of  aH  types  of 
circuits  such  as  masers,  parametric  amplifiers,  TWTs,  couplers,  atten* 
uators.  Also  new  microvraive  wavemeters  (right),  including  K  and  R  bands, 
provide  complete  coverage  8.2  to  40.0  KMC. 


I  Direct,  instant,  in-line  readings;  bright,  steady  numerals  on  new 
i  counters.  New  reading  ease,  wide  range,  improved  sensitivity  and 
accuracy. 


[i  N^'clock  arid  divider  circuit  for  control  of  extremely  accu- 
^  rate  frequency  standards  and  comparison  with  station 
WWV  within  10  microseconds  accuracy  (1/10'^  accuracy). 


All-new,  transistorized  wave  analyzer— 20  cps  to  50  KC,  com¬ 
pact  versatile,  featuring  new  control  simplicity,  new  tuning 
ease,  automatic  features  never  before  in  any  wave  analyzer. 
Operating  at  -hp-  display  with  new  low  cost,  dual  trace  oscHlo- 


New,  moderately-priced  digital  voltmeter 
providing  true  "touch-and-read”  conveni¬ 
ence,  automatic  range  and  polarity  selec¬ 
tion;  permits  readings  to  be  recorded 
automatically.  Also:  new,  portable  tran¬ 
sistorized  ac  voltmeter.  „ 


Revolutionary  design  approach  provides 
new  "dip-and-read"  dc  current  meas¬ 
urement  ease— no  soldering,  no  circuit 
loading,  no  direct  connection.  Also  new 
plug-in  for  -hp- 1 50A  series  oscilloscopes 
permits  viewing  ac  current  and  voltage 
simultaneously  —  ideal  combination  for 
transistor  circuit  testing. 


escalators 


other  NEW  WAY  instruments  you  can 
see  and  operate  at  the  I.R.E.  exhibit 


NEW  IN-LINE  220  MC  COUNTER 

New  model  524C  with  plug  ins  measures  frequency 
to  220  MC,  time  interval  1  fisec  to  100  days,  period 
dc  to  10  KC.  New  in-line  readout,  brightly  visible 
under  any  lighting  conditions.  Resolution  0.1  /isec. 
stability  3/ 10*  short  term,  no  calculation  or  complex 
setup,  highest  quality;  regarded  by  many  as  pre¬ 
mium  commercial  counter  offered.  $2,300.00. 


Z  X  P  B  fe  « 

<  ILin 


NEW  TRANSFER  OSCILLATOR 
FOR  COUNTERS 

Together  with  hp  524  series  counter, 
measures  frequency  to  12  KMC  quickly, 
easily,  with  counter  accuracy.  Guess¬ 
work,  trial  and  error  experimentation, 
expensive  setups  are  eliminated.  Meas¬ 
ure  on  pulsed,  AM,  FM,  CW  or  noisy  cir¬ 
cuits.  Overall  accuracy  better  than  10 
times  that  of  best  microwave  waveme- 
ters;  accuracy  on  clean  CW  signals  is 
about  1/1,000,000.  Stability  better  than 
0.002%/minute.  $750.00. 


NEW  IN  LINE 
1.2  MC  COUNTER 

Model  523C  Electronic  Counter  provides 
all-purpose  versatility  plus  the  time-sav¬ 
ing  convenience  of  bright,  steady  in-line 
readout.  Measures  frequency  10  cps 
to  1.2  MC,  time  interval  1  ^sec  to  27.8 
hours,  period  0.00001  cps  to  10  KC. 
Stability  2/1,000,000  per  week.  Results 
displayed  in  sec,  msec,  ^sec  or  KC, 
automatic  decimal.  Display  time  vari¬ 
able,  accuracy  ±  1  count  ±  stability. 
Price  on  request. 


NEW  PRECISION  VTVM 

Model  412A  is  a  precision  vac¬ 
uum  tube  voltmeter  providing 
measurements  from  1  mv  to 
1,000  V  full  scale,  with  accuracy 
of  1%.  This  remarkable  new 
high-accuracy  instrument  also 
measures  currents  from  1  mi¬ 
croampere  to  1  ampere  full 
scale  with  2%  accuracy,  and 
measures  resistances  0.2  ohms 
to  more  than  5,000  megohms. 
$350.00. 


PRECISION  FIXED  ATTENUATOR 

-hp-  372A  series  provide  fixed  standards  of  attenuation 
for  waveguide  measurements  for  all  bands  and  wave¬ 
guide  sizes  from  2  to  40  KMC.  Their  precise  accuracy 
is  not  affected  by  temperature,  humidity  or  other  ex¬ 
ternal  factors.  $100.00  to  $375.00. 


at  IRE  •  head  of  escalators  •  2nd  floor 

If  you  aren’t  attending  this  year,  please  call  your  -hp-  represen¬ 
tative  or  write  direct  for  information  on  any  new  -hp-  equipment. 

HEWLETT-PACKARD  COMPANY 

5029A  Page  Mill  Road  •  Palo  Alto,  California,  U.S.A. 

Cable  "HEWPACK”  •  DAvenport  5-4451 
Field  engineers  in  all  principal  areas 
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CUT  COSTS  OF  TEST  EQUIPMENT  BY  20% 
WITH  Technical  Information  Service 


Case  histories  have  shown  that  companies  waste  up  to  20%  of 
their  annual  expenditures  for  test  equipment. 

A  prime  cause  is  the  failure  to  make  the  best  buy  obtainable 
because  each  company  did  not  know  the  full  range  of  available 
,  equipment.  Collecting  and  maintaining  complete,  timely,  and 

accurate  product  information  is  difficult — could  cost  as  much 
as  $25,000  a  year  to  service — and  yet  could  be  incomplete  and 
inaccurate. 

A  prodigious  number  of  crucial  engineering  and  purchasing 
man-hours  are  squandered  in  test  equipment  procurement.  Track- 

*  ing  down  sources  of  supply  takes  days  and,  often,  weeks.  Key 
personnel  are  trapped  by  protracted  correspondence  and  sales 
interviews  while  obtaining  full  specifications  and  prices.  When 
modifications  are  involved,  workloads  increase  geometrically. 
This  costly  routine  must  be  repeated  every  time  new  purchases 
are  made. 

Now,  for  the  first  time,  you  can  plug  these  hidden  profit  leaks 
through  the  use  of  a  completely  new  concept  in  instrument 
evaluation  for  procurement. 

Technical  Information  Service  (tis)  provides  you  with  com¬ 
plete,  timely  product  information  about  all  available  electronic 
test  equipment.  In  a  matter  of  minutes  you  can  possess  detailed 
descriptions  of  equipment  produced  by  every  manufacturer  in 
the  business,  from  the  largest  to  the  smallest,  without  bias  in 
favor  of  either.  What’s  more,  the  descriptions  include  the  full 
specifications,  price,  and  the  names  and  addresses  of  local  sales 
representatives — all  you  need  to  initiate  procurement. 

Consider  the  benefits  enjoyed  by  clients  of  Technical 
Information  Service. 

SINGLE  SOURCE  OF  SUPPLY  INFORMATION 

Clients  have  the  only  central  source  of  supply  information 
designed  specifically  for  their  electronic  test  equipment  require¬ 
ments.  Completely  categorized,  up-to-the-minute  information 
makes  the  user  a  technical  expert  capable  of  quickly  evaluating 
complete  spec-by-spec  comparisons  of  competitive  equipment. 
Since  tis  maintains  accurate  files  by  constant  check  of  all  sources 
for  additions  and  changes  in  specifications  and  prices,  clients  may 
make  inquiry  by  phone  or  letter  on  any  test  instrument  problem 
at  any  time. 

With  such  information  at  their  fingertips,  clients  can  make 
their  purchases  with  total  jiwareness  of  what  the  market  has  to 
offer.  Procurement  is  made  with  minimal  demands  on  key  per- 
^  sonnel  and  their  time.  Many  clients  find  that  this  accelerated 

*  purchasing  procedure  has  earned  an  extra  bonus  in  expediting 
tight-schedule  projects  for  which  the  test  equipment  is  needed. 

COMPLETE,  ACCURATE  INFORMATION 

Clients  receive  detailed  data  on  more  than  4,500  separate  instru- 
w  ments  manufactured  by  some  400  different  companies.  Constant 

review  of  the  entire  instrument  field  by  graduate  engineers  keeps 
data  on  specifications,  prices,  and  models  up  to  date  at  all  times. 


Suppliers  are  queried  on  incomplete  or  dubious  information,  if 
necessary,  before  their  products  are  included  in  any  tis  release. 

Since  all  products  are  described  without  charge  and  without 
advertising  claims,  small  and  large  manufacturers  are  on  equal 
footing.  Their  instruments  speak  for  themselves  with  bald  facts, 
free  of  slanted  claims  or  persuasive  case  histories.  Clients  make 
their  own  evaluations  from  complete,  factual  information. 

SUPPLIER  RESEARCH  SERVICE  LOCATES 
‘'CUSTOM”  INSTRUMENTS 

Often,  seemingly  built-to-order  requirements  can  be  satisfied  by 
minor  modification  to  standard  instruments.  The  complete  listing 
of  all  large  and  small  manufacturers  of  stock  items  provides  a 
ready  reference  for  such  inquiry,  either  directly  by  the  client  or 
through  the  efforts  of  tis. 

In  those  cases  where  unique  equipment  is  a  necessity,  tis 
Supplier  Research  surveys  the  market  for  the  client,  collecting 
all  the  pertinent  information  he  requires  to  initiate  serious 
negotiations  with  suppliers. 

COMPLETE  PRIVACY 

Whether  tis  is  locating  sources  for  unique  requirements  or  pro¬ 
viding  information  on  standard  equipment,  clients  maintain  a 
cloaked  identity  during  all  stages  of  inquiry.  The  Client  conducts 
negotiations  with  the  suppliers  in  whom  he  is  interested. 

FOUR-VOLUME  DIRECTORY 

Clients  of  the  tax -deductible  Technical  Information  Service 
receive  a  free,  four-volume,  handsomely  bound  encyclopedia  of 
standard  equipment  and  sources  published  twice  a  year  and  sup¬ 
plemented  constantly.  Three  volumes  are  devoted  to  descriptions 
of  equipment.  The  fourth  volume  is  an  extensive  cross-index  of 
manufacturers  and  their  representatives.  Completely  free  of 
advertising,  the  directories  give  clients  a  complete,  factual  pic¬ 
ture  of  all  standard  electronic  test  instruments.  Clients  of  Techni¬ 
cal  Information  Service  receive  both  the  Directories  and  Supplier 
Research  Service. 

PROVEN  IN  USE 

For  the  past  two  years  tis  has  served  such  clients  as  General 
Electric,  M.I.T.,  Lincoln  Labs.,  General  Motors,  NASA,  Litton 
Industries,  Naval  Ordnance  Lab.,  Hewlett-Packard,  Lockheed 
Aircraft,  Western  Electric,  RCA,  Marconi  Instruments,  Eglin 
AFB,  American  Bosch  Arma,  and  hundreds  of  others.  The  merit 
of  TIS  is  proven  by  the  fact  that  many  clients  have  contracted 
additional  service  for  other  departments  and  projects. 

SAMPLE  TIS  AT  THE  IRE  SHOW— FREEI 

Judge  the  value  of  tis  by  personal  experience.  See  tis  in  opera¬ 
tion  at  the  IRE  Show.  Stop  at  Booth  4431  to  check  a  pr^uct 
requirement.  See  how  tis  can  save  as  much  as  20%  of  your 
annual  expenditure  on  test  equipment.  See  how  tis  can  reduce 
the  hidden  costs  of  instrument  procurement.  If  you  are  unable  to 
attend  the  IRE  Show,  fill  in  the  coupon  below. 

Technical  Information  Corporation 

41  Union  Square,  New  York  3,  New  York,  WAtkins  4-21 1 1 
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6  New  Traveling  Wave  Tubes  i 
Combining  Broad  Frequency 


New  in  design  and  new  in  performance,  this  line  of  listed  below  will  suggest  their  use  for  many  other 

Sperry  traveling  wave  tubes  presents  frequencies  from  applications.  • 

240  to  1 1,000  mc—together  with  high  power  for  ampli-  Data  sheets  on  any  or  all  of  these  new  tubes  are 
fier  service  in  microwave  systems.  Particularly  suitable  yours  upon  request.  There  are  two  electronic  tube 

for  cw  radar  and  communications,  their  characteristics  facilities  to  serve  you:  Sperry  Electronic  Tube  Division  4 


r 

a 

CHARACTERISTICS 

■ 

1  ^  Frequency  Range 

i  _ _ _  _ 

240  to  510  me 

SOO  to  1000  me 

1000  to  2000  me 

1 

R4>ted  Output  Power  (CW) 

200  w  (min) 

200  w  (min) 

200  w  (min) 

1  Input  Power  at  Rated 

Output  Power 

• 

SOO  mw  (msx) 

SOO  mw  (max) 

200  i6w  (fhax) 

Smatl  Signal  Gain 

30  db  (min) 

30  db  (min) 

32  db  (min) 
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Range  With  High  CW  Power 

of  Sperry  Gyroscope  Company,  Great  Neck,  N.  Y.  and 
Sperry  Electronic  Tube  Division  of  Sperry  Rand 
Corporation,  Gainesville,  Florida. 

You  can  see  all  these  tubes  at  our  booth  1410-1416,  1959  Radio 
Engineering  Show,  March  23-26. 


2000  to  4000  ine 

7000  to  8750  me 

8650  to  11,000  me  | 

200  w  (min) 

100  (mln)-1SO  w  (Av) 

100  (mln)-150  w  (Av) 

200  mw 

830  mw  (max) 

830  mw  (max) 

,  AO  db 

40  db  (nom) 

40  db  (nom) 
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Actual  size, 
3-inch  ultiahigh-resolution  tube 


New  CBS-Hytron  ultrahigh-resolution  tubes,  for  example,  can  com¬ 
press  into  0.047  square  inch  all  the  detail  on  a  21-inch  picture  tube 
screen.  This  is  twice  the  resolution  previously  attainable  .  .  . 
resolution  far  beyond  the  capabilities  of  the  unaided  human  eye  and 
modem  printing.  And  the  closest  yet  to  the  resolution  of  modem 
photographic  film. 


12  CltS-NrTRON  UHR  TUBES  IN  PRODUCTION  ^ 

Thasii  tubas  oSar  a  choica  ol  lour  resolution  levels  . . .  three  screen  sizes  . .  .  and  three 
Kraan  phosphor  characteristics.  They  are  even  more  rugied  alW  dependable  than  standard 
OKilkrscopa  tubas.  And  they  can  be  supplied  with  interchangeable  yoke,  focus  coil  and  video 
driver  stage  to  achieve  maiimum  resolution.  Check  the  table  lor  summary  data.  Write  lor 
complete  technical  Bulletin  E-330  and  information  regarding  your  particular  application. 


MANY  APPUCATIONS  NOW  POSSIBLE  Many  new  and  advanced 
applications  become  practical  in  strip  radar  •  photo  reconnaissance 

•  visual  indication  •  photo  reproduction  •  information  transfer 

•  industrial  and  medical  closed  circuit  TV  •  remote  data  pick-up 

•  information  conversion  •  etc. 

More  reliable  products  through 

Advanced-Evgineering 


PERSISTENCE 

TIME 


RESOLUTION 
(lines  per  Inch) 


SPECTRAL 

COLOR 


1500 

1000 

500 

2000 

1500 

1000 

500 

2000 

1500 

1000 

500 

2000 


Very  Short 
Short 
Very  Short 
Very  Short 
Very  Short 
Short 
Very  Short 
Very  Short 
Very  Short 
Short 
Very  Short 
Very  Short 


Blue 

Blue 

Near  UV 

Blue 

Blue 

Blue 

Near  UV 

Blue 

Blue 

Blue 

Near  UV 

Blue 


3AVPS 

IRVPll 

3AVP16 

3AWPS 

SCOPS 

SCQPll 

SCQPIB 

SCRPS 

7AVPS 

7AVP11 

TBVPlt 

rAWfPS 


.C0SJ  tubes 


CBS-HYTRON,  Danvers,  Massachusetts 
A  Division  of  Columbia  Broadcasting  System,  Inc. 
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Television  Trains  Missilemen 


Closed-circuit  program  now  links  Alabama  and 
Kentucky,  may  spread  to  46  states 


Prime  contract  for  the  missile 
school  programming  was  granted  to 
Teleprompter  Corp.,  N.  Y.,  which 
exercises  responsibility  for  crea¬ 
tive  control  over  programming  and 
supplies  professional  technicians  to 
operate  television  equipment  for 
the  project. 

System  Details 

The  OGMS  system  at  the  missile 
school  includes  a  central  studio 
equipped  with  a  pair  of  RCA  image 
orthicon  tv  cameras,  film,  and  slide 
equipment.  Fifteen  other  RCA  cam¬ 
eras,  both  image  orthicon  and  vidi- 
con  are  installed  in  five  mobile  units 
consisting  of  specially  adapted 
six-by-six  army  trucks. 

Nineteen  tv  pickup  locations  with 
coaxial  cable  outlets  in  weather¬ 
proof  housings  have  been  installed 
at  key  points  throughout  the 
training  base. 

These  enable  tv  crews  to  provide 
a  full  range  of  indoor  and  outdoor 
coverage. 


Closed-circuit  tv  is  carrying  mis¬ 
sile  instruction  programs  from 
Redstone  Arsenal,  Huntsville,  Ala., 
to  Ft.  Knox,  Ky,,  in  a  project  that 
may  be  extended  to  installations  in 
46  states. 

Center  of  the  military  educa¬ 
tional  hookup  is  the  Ordnance 
Guided  Missile  School  (OGMS)  at 
Redstone  Arsenal.  Programs  are 
carried  north  to  classrooms  in  Ft. 
Knox  where  they  are  seen  simul¬ 
taneously  by  26  study  groups  over 
large-screen  projector  tv  systems. 

Less  Expensive 

OGMS  was  chosen  as  hub  of  this 
system  because  it  is  the  only  Army 
school  devoted  exclusively  to  guided 
missile  training.  Permission  for  tv 
transmissions  was  given  by  Secre¬ 
tary  of  the  Army  because  tv  proved 
to  be  a  far  less  expensive  method 
of  training  personnel  than  earlier 
attempts  to  transport  equipment 
and  instructors  from  one  military 
base  to  another. 


Checking  Gear  Inside  the  Thor 


Whatever  your  coaxial 
cable  needs — for  elec¬ 
tronic  equipment,  for 
military  applications, 
or  for  community  TV 
installations — Royal's 
electronic  cable  pro¬ 
duction  lines  are  ready 
to  fill  your  require¬ 
ments  NOW. 

For  a  quick  look  at  the 
Royal  Coaxial  Cable 
line,  request  Bulletin 
No.  4C-3-L. 


*  Formerly  manufactured 
by  Federal  Telephone 
a  Radio  Company 


Electronic  ttobiliiotion  taction  of  Air  Forca't  Thor  IRftM  it  intpactod  by  Donald  W.  Douglot, 
Jr.  (right)  pratidont  of  Douglot  Aircraft,  and  Jomot  Boll,  diroctor  of  Navigation  and 
Cuidonca  at  AC  Spark  Plug.  Thor't  it  flrtt  matt-producad  inartial  guidanco  control  tyttam 


...aa  aitatlaia  at 
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,  Complataly  trontiitorliad  for  maximum 
roliobility 

•  Troublo  fro*  bruthloM  moton 

•  Ovor  30,000  potMi  of  topo  without  sig¬ 
nal  dogrodotion 

•  Linoor  lorvo  lystom 

•  lifo  oxpoctoncy  of  pinchroll  mochonism; 
ovor  100,000,000  oporotioni 

o  Show  :1:3  ^Mc.  I/]"  topo,  conter  clock 
at  100  i.p.s. 

o  Vacuum  loop  buffer 

o  Continuous  flutter  free  cycling  0  to  200 
cps 


,  Normal  speed  up  to  100  i.p.s. 

^  Rewind  or  search  speed  constant  at  300 
i.p.s. 

,  Six  speeds  forward  or  reverse  up  to 
ISO  i.p.s. 

,  Better  than  3  milliseconds  start,  1.3 
millisec.  stop 

,  Front  panel  accessibility 
,  In  line  threading 

,  End  of  tape  and  tape  break  sensing 
,  All  functions  remotely  controlloble 
a  Tape  widths  to  lUt" 


The  906  is  usually  supplied  with  the  Potter  921  transistorized  Record-Playback  Ampli¬ 
fier;  a  unit  that  features; 


Pulse  or  level  outputs 

Output  gating 
1  i.p.s.  to  ISO  i.p.s. 


Manual,  relay,  or 
electronic  function  switching 

Dual  read-write  operation 


Potter  also  manufactures  a  complete  line  of  Perforated  Tape  Readers,  High  Speed 
Printers  and  Record-Playback  Heads. 


Contact  your  Potter  representative  or  call 
or  write  direct  for  further  information. 


8m  us  St  the 
I.R.E.  8hoW“— 
Beotht  1912-14 


Tht  mart  of 
Emgiutrrimt  QmtlUj 


POTTER  INSTRUMENT  COMPANY,  INC. 

Sunnyside  Boulevard,  Plainview,  N.  Y. 
OVerbrook  1-3200 


Potter  has  career  opportunities  for  qualified  engineers  who 
like  a  challenge,  and  the  freedom  to  meet  it. 


e  v.necK  rnese  new  sranaards 
of  reliability  and  performance 


MEETINGS  AHEAD 

Mar.  12-13:  Canadian  Aircraft  Indus¬ 
try  Instrumentation  Symposium, 
I.S.A.,  Lord  Simcoe  Hotel,  Toronto. 

Mar.  15-18:  National  Assoc,  of  Broad¬ 
casters,  Annual  Convention,  Conrad- 
Hilton  Hotel,  Chicago. 

Mar.  23-25:  Flight  Testing  Conf., 
American  Rocket  Society,  Daytona 
Plaza  and  Princess  Issena  Hotels, 
Daytona  Beach,  Fla. 

Mar.  23-26:  Institute  of  Radio  Engi¬ 
neers,  IRE  National  Convention, 
Coliseum  &  Waldorf-Astoria  Hotel, 
New  York  City. 

Mar.  31-Apr.  2:  Millimeter  Waves 
Symposium,  Polytechnic  Inst,  of 
Brooklyn,  USAF,  ONR,  IRE,  USA 
Signal  Research,  Engineering  Soci¬ 
eties  Bldg.,  New  York  City. 

Apr.  1-May  6:  Transistor  Circuits 
Workshop,  Six  Weekly  Evening  Ses¬ 
sions,  IRE,  Hancock  Hall,  Boston. 

Apr.  5-10:  Nuclear  Congress,  spon¬ 
sored  by  over  25  major  engineering 
and  scientific  societies.  Public  Audi¬ 
torium,  Cleveland. 

Apr.  6-7:  Astronautics  Symposium, 
Air  Force  Office  of  Scientific  Re¬ 
search,  Sheraton-Park  Hotel,  Wash¬ 
ington,  D.  C. 

Apr.  6-9:  British  Radio  and  Electronic 
Components  Show,  Great  Hall, 
Grosvenor  House,  Park  Lane,  Lon¬ 
don  W.I. 

Apr.  13-15:  Protective  Relay  Conf., 
A  &  M  College  of  Texas,  College 
Station,  Tex. 

Apr.  14-15:  Industrial  Instrumentation 
&  Control  Conf.,  PGIE  of  IRE,  Ar¬ 
mour  Research  Foundation,  Illinois 
Inst,  of  Tech.,  Chicago. 

Apr.  16-18:  Southwestern  IRE  Conf. 
and  Electronics  Show,  SWIRECO, 
Dallas  Memorial  Aud.  &  Baker 
Hotel,  Dallas. 

Apr.  20-21:  Analog  &  Dig^ital  Record¬ 
ing  &  Controlling  Instrumentation, 
AIEE,  PGIE  &  PGI  of  IRE,  Belle- 
vue-Stratford  Hotel,  Philadelphia. 

Apr.  20-22:  Instrument  Society  of 
America,  Southeastern  Conf.  &  Ex¬ 
hibit,  Gatlinburg,  Tenn. 

Apr.  20-22:  Man-in-Space  Conf., 
American  Rocket  Society,  Hotel 
Chamberlain,  Hampton,  Va. 


There’s  more  news  in  ON  the 
MARKET,  PLANTS  and  PEO¬ 
PLE  and  other  departments  be¬ 
ginning  on  p  162. 
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12.0  "G"  reduced  to  0.6  "G 

This  Is  Environmental  Protection! 

Look  at  the  above  illustration,  showing  two  Bendix  air  data  sensors  on  an 
electromagnetic  shake  table.  Notice  the  left  hand  unit  which  is  mounted  solidly 
to  the  oscillating  head  of  the  shaker.  The  image  is  blurred  because  a  vibratory 
input  of  about  .187*  double  amplitude  at  35  c.p.s.,  equalling  an  acceleration  force 
of  12  *‘g’s”,  is  being  applied  directly  to  it. 

Now  look  at  the  right  hand  unit  mounted  on  a  Robinson  engineered 
mounting  system  . . .  some  difference!  The  clear  image  of  this  equipment  shows 
the  typically  high  isolation  efficiency  (over  95X)  of  the  Robinson  MET-L-FLEX* 
mounting  design. 

Other  Robinson  designs  provide  similar  protection  at  higher  frequencies 
where  the  input  often  reaches  30 >40  “g’s”.  The  natural  frequencies  of  such 
mounting  systems  are  held  within  limits  which  are  not  critical  to  the  equipment. 

Utilizing  this  mounting  system  radically  reduces  the  environment  to  a  level 
easily  tolerated  by  any  reasonably  well  designed  electronic  equipment.  Such  a 
mounting  eliminates  the  need  for  costly  and  time  consuming  ruggedizatioh. 
Over-all  space  and  weight  are  held  to  a  minimum. 

Because  of  the  proven  performance  and  reliability  record  of  airborne  com¬ 
ponents  now  protected  by  Robinson  mountings,  an  increasing  number  of  manu¬ 
facturers  in  the  electronics  industry  are  incorporating  Robinson  mountings  as 
an  integral  pari  of  their  basic  equipment  design. 

“Performance  is  the  reason  . . .  Reliability  the  Result” 
ROBINSON  CONTROL  IS  RELIABILITY  CONTROL 

aviation  INC. 

■  m  ■  in  TKTBRBORO*NKW  UKRSBV 

West  Coast  Engineering  Office:  Santa  M  o  n  I  c  a ,  C  a  I  I  f . 


DESIGNERS  AND  MANUFACTURERS  OF  VIBRATION  CONTROL  SYSTEMS 


WELDED  TERMINALS 


FAIRCHILD  TYPE  909 
MULTI -TURN  HAS  \ 

ALL-METAL 


HELICAL  PRECIDUS  METAL 
SLIP  RING 


DUAL  SLIP  RING  CDNTACTS  |j  > 


•  STOPS  •  SLIDER 


STAINLESS  STEEL 
BALL  BEARINGS 


•  ROTOR  •  HOUSING 


There  are  no  phenolic,  plastic  or 
other  pon-meiallic  materials  in  the 
type  909’s  mechanical  components. 
This  rugged,  precision  diameter 
10-turn  potentiometer  offers  the  ut¬ 
most  in  reliability  and  performance. 

The  design  can  be  built  with  linear 
as  well  as  non-linear  functions.  It  has 
low  noise,  good  shock  and  vibration 
characteristics  and  excellent  linearity 
(±  0.5%  to  ±  .05%).  Temperature 
range  is  — 55'C  to  -h90°C  standard 
and  to  +  I50‘'C  in  high  temp  version. 
Several  units  can  be  ganged  on  a  com¬ 
mon  shaft  in  from  3  to  20  turn  con¬ 
figurations. 


STAINLESS  STEEL  HDUSING 


CIRCLE  S9  READERS  SERVICE  CARD 


March  13,  ? 959  -  ELECTRONICS 


I 


I 


3-TURN  High  Reliability 
POTENTIOMETERS 

This  ift/’  dia.  type  906  is  one  of 
three  sizes  offered  by  Fairchild. 
All  feature  exclusive  long-life 
wiper  guide  mechanism. 


POTENTIOMETERS 


Having  missiles  fire  as  predicted  is  becoming  more  and 
more  vital  to  the  defense  program.  The  reflection  of  this  is 
the  increased  importance  of  the  Reliability  factor,  or  in  a 
phrase  the  "Predictable  Excellence”,  of  components. 

In  the  future  less  business  will  go  to  the  unproven  though 
low  priced  producer.  Management  has  learned  that  the  low¬ 
est  initial  cost  does  not  always  result  in  the  lowest  end  cost. 

Fairchild's  precision  potentiometers  are  proven  perform¬ 
ers.  They  are  flying  with  predicted  excellence  in  the  nation’s 
most  important  missiles  and  aircraft,  some  of  which  are 
illustrated  above.  They  have  a  reputation  for  sustained  high 
accuracy,  lowest  noise  level  and  long  life.  As  a  result,  Fair- 
child  Reliability  is  fast  becoming  an  industry  standard. 

For  example,  Fairchild  High  Reliability  pots  contain  only 
high  temp  stabilized  materials,  welded  terminations,  and 
precious  metal  contacts.  They  are  built  to  close  dimensional 
and  design  control.  And  they  are  subjected  to  a  continuing 
inspection  and  quality  control  program  which  includes  tor¬ 
ture  testing  1  out  of  every  100  production  units. 

For  more  information  write  Dept.  26-E 


SINGLE-TURN  LINEAR 
AND  NON-LINEARS 

Type  751  W  dia.  is  one  of  28 
different  types  available  In 
sizes  up  to  5*.  FunctionaJ  ac¬ 
curacy  over  life  is  guaranteed 
—  Fairchild's  "Safety  Factor" 
for  reliability. 


LINEAR  MOTION 
POTENTIOMETERS 

The  flexibility  of  the  type  910 
design  permits  1  or  2  resist- 
arKe  elements,  and  various 
stroke  lengths.  MIL-E-5272A 
environments  are  exceeded 
for  the  Fairchild  Reliability 
"Safety  Factor”. 


SINGLE-TURN 
METAL  FILMPOTS 

Precious  NOBL-OHM  metal 
film  resistance  element  offers 
infinite  resolution,  tempera¬ 
ture  operation  to  -f  225°  C 
and  low  quadrature  voltage. 


RELIABILITY 

INSIDE 

THE 

BLACK  BOX 


CONTROLS  CORPORATION 


COMPONENTS  DIVISION 
t  225  Park  Avenue  .*  6111  L  Washington  Blvd. 

Hicksville,  L  I.,  N.  Y.  .*  Los  Angeles,  Cal. 

A  Subsidiary  of  Fairchild  Camera  and  Inatrument  Corporation 
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PRESSURE 

TRANSDUCERS 

POTENTIOMETERS 

ACCELEROMETERS 


CIRCLI  60  RtAOERS  SERVICE  CARD 


10-TURN  High  Rsllabiiny 
ponnnoMETERs 

Available  In  to  l<yi*"  dia. 
and  In  3  different  designs  to 
suit  your  needs.  The  1*  dia. 
firpe  920  shown  above  takes 
30  Q's  at  2000  cps. 


SINE-COSINE 

POTENTIOMETERS 

Sizes  IVb"  to  5"  dia.  Built 
with  Fairchild  High  Reliability 
resistance  elements  featuring 
top-wiped,  shaped  card  wind- 
ini^  which  provide  higher  res¬ 
olution  and  conformity  regard¬ 
less  of  position. 


MINIATURE  TRIMMING 
POTENTIOMETERS 

W  dia.  type  926  and  W  dia. 
type  927  exceeds  MIL  Std. 
202A,  rated  150°  C.  Metal  case 
and  precious  metal  contacts 
■  re  Fairchild's  reliability 
’'Safety  Factor", 


FILMPOT  28-TURN 
TRIMMERS 

For  rugged  environments  and 
temperatures  when  Infinite 
resolution  and  unsurpassed 
reliability  Is  required.  Avail¬ 
able  from  stock. 


ACTUAL  Size 


MOLDED 


aIRPA\ 

ELECTRONICS 


AIRPAX  ELECTRONICS 

INCORPORATED  ' 


TRANSFORMERS: 
FROM  MIDGET  TO  MAMMOTH 


TRANSISTOR  CHOPPER 


LOW  NOISE  CHOPPER 


PJ  0 


''•^PUFier 
”  ,1, 


MAGNETIC  CIRCUIT  BREAKER 


TACHOMETER  UNIT 


MAGNETIC  DC  AMPLIFIER 


Alrpox  is  proud  to  display  these  fine  components  for  the 
critical  inspection  of  Electronic  Engineers.  Built  into 
each  device  is  the  integrity  of  the  Airpax  organization. 
Every  component  leaves  the  plant  with  on  unquestioned 
obility  to  meet  and  surpass  rigid  specifications. 

"Airpax"  and  "Choppers"  have  long  been  synono* 
mous.  The  low  noise  type  was  released  only  after  prov¬ 
ing  its  right  to  such  terminology. The  recently  announced 
transistor  chopper  was  subjected  to  exhaustive  engi¬ 
neering  tests  before  being  marked  "Airpax."  The  mag¬ 


netic  Circuit  Breaker  Is  new— it  has  characteristics  which 
might  be  expected  of  devices  many  times  its  size.  Mag¬ 
netic  units— the  Toch-Pok,  a  tachometer  package  cap¬ 
able  of  measuring  frequency  with  on  accuracy  of  of 
1%  and  the  newly  announced  line  of  molded  Ferrac 
magnetic  amplifiers  are  designed  and  produced  in  ac¬ 
cordance  with  exacting  Airpax  Standards,  as  are  all 
transformer  products. 

If  you  are  unable  to  visit  our  exhibit  at  the  show  a 
card  will  bring  full  information  on  Airpax  products. 


CAMBRIDGE  DIVISION  ,  CAMBRIDGE,  MARYLAND  •  SEMINOLE  DIVISION  FORT  LAUDERDALE,  FLORIDA 
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IN  PRODUCTION  QUANTITIES 


See  our  display 
at  the  I.R.E.  Show, 
Booth  4521 


MERCK  DOPED  SINGLE  CRYSTAL  SILICON  — offers  doped  float  zone  single 
crystals  of  high  quality  at  low  costs.  Yields  of  usable  material  are  reported  to 
be  especially  high  when  device  diffusion  technics  are  used  with  these 
crystals.  Float  zone  single  crystals  doped  either  “p”  or  “n”  typ)e  with  resis¬ 
tivities  from  3  to  300  ohm  cm.  any  range  plus  or  minus  25%  and  a  minimum 
lifetime  of  100  microseconds  are  available  in  diameters  of  18  to  20  mm.,  and 
random  lengths  of  2  to  10  inches. 

NOTE:  Doped  single  crystals  in  other  diameters,  resistivities,  or  lifetimes  not  listed  above  can  be 
furnished  as  specials. 


For  additkmal  information  on  specific  applica^ 
lions  and  processes,  write  Merck  &  Co.,  Inc., 
Electronic  Chemicab  Division,  Department 
E-2,  Rahway,  New  Jersey. 


MERCK  HIGH  RESISTIVITY  “P”  TYPE  SINGLE  CRYSTAL  SILICON -offers  float 
zone  single  crystals  of  a  quality  unobtainable  by  other  methods.  Available 
with  minimum  resistivity  of  1000  ohm  cm.  “p”  type  and  a  minimum  lifetime 
of  200  microseconds,  diameter  18  to  20  mm.,  random  lengths  2  to  10  inches. 

MERCK  POLYCRYSTALLINE  BILLETS- have  not  previously  been  melted  in 
quartz,  so  that  no  contamination  from  this  source  is  possible.  Merck  guar¬ 
antees  that  single  crystals  drawn  from  these  billets  will  yield  resistivities  over 
50  ohm  cm.  for  “n”  type  material  and  over  100  ohm  cm.  for  “p”  type  ma¬ 
terial.  Merck  silicon  billets  give  clean  melts  with  no  dross  or  oxides. 

MERCK  POLYCRYSTALLINE  RODS  —  are  ready  for  zone  melting  as  received  . . . 
are  ideal  for  users  with  float  zone  melting  equipment.  Merck  polycrystalline 
rods  are  available  in  lengths  of  8H  to  lOH  inches  and  in  diameters  of  18 
to  20  mm.  Smaller  diameters  can  be  furnished  on  special  order.  In  float  zone 
refining  one  can  obtain  from  this  material  single  crystals  with  a  minimum 
resistivity  of  1000  ohm  cm.  “p”  type  with  minimum  lifetime  of  200  micro¬ 
seconds  or  the  material  can  be  doped  by  user  to  his  specifications. 


—a  product  of  MERCK 


OM«RktCt..  IK. 


BASE  BORON  CONTENT  BELOW  ONE  ATOM  OF  BORON  PER  SIX  BILLION  SILICON  ATOMS 
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ANNOUNCING... 


a  ma|or  advance  in 
electronic  insulation 


1 ' 

•  '  "  / 

■  1,. 

1 

f'  ; 

■ 

. . .the  world’s  most 
nearly  perfect 

machinable  insulation 

Check  This  Exclusive  Combination  of  Design  Advantages: 

•  1 550®F  maximum  operating  temperature. 

•  Fully  machinable  to  one  ten-thousandth  of  an  inch 
tolerances,  yet  capable  of  total  dimensional  stability 
under  the  most  adverse  conditions  of  thermal  cycling. 

•  Impervious  to  humidity,  water,  oil,  organic  solvents. 
Resistant  to  nuclear  radiation. 

e  High  dielectric  strength — 250  volts/mil. 

ASTM  test  procedure  D-149. 

•  Excellent  arc  resistance— 300  seconds. 

ASTM  test  procedure  D-495. 

Will  not  carbonize. 

•  Negligible  electrical  loss — .01 1  loss  factor,  10*CPS. 

ASTM  test  procedure  D-150. 

•  Thermal  expansion  coefficient  equal  to  that  of 
stainless  steel  enabling  matched  seals  using 
appropriate  solder  glass. 

General  Offices  and  Plant:  120-A  Clifton  Blvd.,  Clifton,  N.  J. 
Executive  Offices:  30  Rockefeller  Plaza,  New  York  20,  N.  Y. 

WORLD’S  LARGEST  MANUFACTURER  OF  GLASS-BONDED  MICA  AND  CERAMOPLASTIC  PRODUCTS 


this  advanced  new  machinable  ma¬ 
terial  plus . 

•  SUPRAMICA  560  ceramo- 
plasticOSZ^F.  precision-mold- 
able  insulation) 

•  MYCALEX*  commutation 
switches  (with  SUPRAMICA 
555  commutator  plates  em-'' 
bodying  new  rectangular  con¬ 
tacts) 

and  many  other  exciting  new  de¬ 
velopments  for  the  electronic,  elec¬ 
trical  and  avionic  industries  at  the 

KT' 

IRE  Convention  0 
March  23-26 
MYCALEX  Booth"” 

2741-2743 

a 


MYCALEX 

CORPORATION  OF  AMERICA 
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major  advance  in  miniaturization : 

SUPRAMICA®  S55 
commutator  plates 


SEE 

MYCALEX  producto 
at  Booth  2741-2748 

1969  IRE.  Nnr  York  CoUtaia 


MO  recunguhr  conuci 
2-pok  conunuUlor  plate  of 
SUPRAMICA  3SS  oeramoplastic 


on  a  3  inch  precision-moided  plate 
...up  to  540  rectangular  contacts! 


Since  1948 _ when  Mycalex  Electronics  Corporation  pioneered  the  first  precision- 

molded  MYCALEX**  410  glass-bonded  mica,  180-contact  commutator  plate  .  .  . 
MYCALEX  switches  have  introduced  a  degree  of  accuracy  and  dependability 
never  before  approached  in  mechanical  switching. 

And  now,  Mycalex  offers  a  new  ceramoplastic  commutator  plate  design  destined  to 
set  even  higher  standards  for  long-life,  low-noise-level  multiplexing. 

Typical  of  these  new  plates  is  the  CP  427.  Its  specifications  call  for  precision-molded 
SUPRAMICA  555  ceramoplastic  which  delivers  total  dinKnsional  stability  as  well 
as  superb  thermal  endurance  (TOO^F.).  The  individual  contacts  of  this  plate  have  an 
exclusive  rectangular  form  and  embody  tolerances  within  the  .0005'  range.  They  are 
permanently  fixed  in  place. 

An  exclusive  brush-holder  design  permits  lower  pressures  on  the  wipers  . . .  gives 
lower  contact  resistance  with  a  noise  level  of  less  than  JO  microvolts.  Brush  bounce 
is  eliminated  and  life  greatly  extended.  MYCALEX  switches  using  this  type  of  design 
have  been  tested  satisfactorily  for  over  1000  hours  at  600  RPM  without  maintenance. 

Information  on  complete  MYCALEX  switches  or  matched  brush  assemblies  and 
plates  is  available. 

General  Offices  and  Plant".  120-A  QiRon  Blvd.,  Qifton,  N.  J. 

Executive  Offices:  30  RockefeUer  Plaza,  New  York  20,  N.Y. 

EXCLUSIVE  LICENSEE  OF  MYCALEX  CORPORATION  OF  AMERICA 
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FORMIDABLE,  INDEED.  IS  THE  HORRENDOUS  HAGFISH 
though  small  in  size,  his  capabilities  are  enormous... 


Seventeen  inches  of  devastating  destruction  are  repre¬ 
sented  in  the  pictures  above.  Appearing  to  be  no  more 
than  another  small  eel,  this  specimen  can,  in  a  matter 
of  hours,  eat  his  way  through  the  skin  of  his  victim 
and  then  proceed  to  devour  everything  except  bone. 
Things  are  not  always  what  they  appear... a  theme 
common  to  countermeasures  . 

Certain  types  of  countermeasures  under  development 
also  might  be  said  to  have  hidden  teeth. 


A  small  drone,  equipped  with  devices  to  make  it 
appear  as  one  or  more  bombers  when  viewed  on  radar 
scopes,  could  very  well  carry  an  atomic  warhead  cap¬ 
able  of  delivering  a  devastating  blow  to  a  secondary 
target.  Instruments  For  Industry  has  for  many  years 
been  actively  engaged  in  the  development  and  perfec¬ 
tion  of  many  types  of  countermeasures  for  the  Army, 
Navy,  Marines  and  Air  Force.  All  have  reaped  the  fruits 
of  I.F.I.’s  specialized  engineering  know-how. 


INSTRUMENTS  FOR  INDUSTRY.  Inc. 


First  decoy,  then  destroy 


101  New  South  Road,  Hicks ville.  L.  I.,  N.Y. 


Cr«Hual«  ennluMr*  with  two  or  moro  yoart  of  rirruit  applUallon  in  the  fieldn  of  elertronies  or  phyRlc*  are  invited  to  meet  with  Mr. 
John  Hick»  in  an  informal  intorview  or  tend  romplele  re»ume  tot  Dir.  Personnel,  IFI,  101  New  South  Road,  Hlcksville,  New  York. 
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NEW  KLYSTRON  POWER  SUPPLY 

Features  Wide  Voltage  Range,  Hi-Power  Capacity  and  Small,  Compact  Construction 


BEAM 


REFLECTOR 


GRID 


-200  to  -4000  V 


0  to  1000  V 


Voltage  Range 


Oto+lSOv  0to-300v 


0.01% 


0.01% 


0.01% 

5  mv 

S  ma  (max) 


Max.  Ripple 


3  mv 


Current 


0  to  150  ma  (360  w  max) 


Power  Requirements)  lOS-iasv,  50/60  cps  (also  available  for  230  volt  operation)  Dimensions:  IIW*  W  x  2(r  H  x  \TW  D  Weight:  110  pounds 


SPBCIPICATIONS 


m 


This  new  Universal  Kly-  cw  magnetrons.  Internal  modulator  sup-  adjustment.  Write  for  Microline  62A1 

stron  Power  Supply  Model  62A1  is  a  plies  sawtooth,  square  wave  or  sine  wave  datasheet. 

good  example  of  many  superior  engi-  modulation  .  .  .  external  modulation  booth  1410-1416,  1959  Radio 

neering  developments  coming  from  the  from  either  a  high  or  low  level  outside  Engineering  Show,  March  23-26. 
modern  Clearwater  plant  of  Sperry  source  is  committed  through  the  use  of 
Microwave  Electronics  Company.  an  internal  amplifier. 

Using  conservatively-rated  compo-  In  addition  to  these  advantages,  the 
nents,  the  Model  62AI  provides  a  volt-  Model  62A1  requires  about  one-half  the 

age  range  from  200  to  4,000  volts  —  space  of  the  usual  power  supply  —  and 

meets  the  needs  of  nearly  every  klystron  operating  convenience  is  emphasized 

available  today,  as  well  as  several  small  by  grouping  controls  for  simple,  easy 

SPERRY  MICROWAVE  ELECTRONICS  COMPANY,  CLEARWATER,  FLORIDA  •  DIVISION  OF  SPERRY  RAND  CORPORATION 
Address  all  inquiries  to  Clearwater,  Florida,  or  Sperry  Gyroscope  offices  in  Great  Neck  •  Cleveland  •  New  Orleans  •  Los  Angeles  •  San  Francisco  •  Seattle 
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Continental’s  new  center  screwlock  connectors  are  de-  Closed 
signed  with  high  dielectric  and  mechanical  strength  for  Hum  cc 
heavy  duty  applications  in  aircraft  and  electronic  equip-  increas 
ment.  Features  include  a  double  lead  thread  screwlock,  under  c 
stainless  steel  reinforcing  channels  riveted  to  plug  and  tacts  ai 
receptacle,  closed  entry  contacts  and  positive  polarization 
through  guide  pins  and  sockets.  At  present  the  body  is  For  ful 
molded  from  glass  filled  Diallyl  Phthalate,  but  you're  always  sure 
other  compounds  as  well  as  hoods  and  protec-  ■  ■  ■  ■ 

tive  shells  will  be  available  soon.  ■■  _ 1 1 1 H 


Closed  Entry  Socket  Contacts  are  spring  temper  Beryl¬ 
lium  copper,  gold  plate  over  silver  plate.  They  provide 
increased  reliability  and  maintain  a  low  millivolt  drop 
under  constant  and  uniform  insertion  pressure.  Pin  con¬ 
tacts  are  brass  with  gold  plate  over  silver  plate. 


VISIT  US  AT  IRC  SNOW  ROOTH  3307-3309 


Num 


For  full  details  on  Continental’s  new  Series  1900  center 
lyssure  screwlock  connectors,  write  DeJUR-Amsco 
Corporation,  45-01  Northern  Boulevard,  Long 
■  ■■I  Island  City  1,  N.  Y.  (Exclusive  Sales  Agents) 


electronic  components 


MANUPACTURKO  BY  CONTINENTAL  CONNECTOR  CORPORATION,  AMERICA’S  FASTEST  QROWINO  LINE  OF  PRECISION  CONNECTORS 
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Pulsed 
signal 
displayed 
as  a  function 
of  time. 
Model  TSA-S 
Combination 
Synchroscope- 
Spectrum  Analyrer. 


POLARAD  ELECTRONICS  CORPORATION: 

Please  send  me  information  on 

□  Microwave  Spectrum  Analyzers 

□  Model  R  Receiver  (see  reverse  side  of  this  page) 

My  application  is: _ - _ _ 


Company. 


1 


DKTKCTS  AND  MKASURKSi 

•  Antenna  patterns 

•  FieM  intensity 

•  RF  power 

•  R-F  noise  figure 

•  Leakage  and  interference 

•  Fitter  characteristics  mail  this  card 

•  Bandwidth  of  microwave  cavities  »pMifieition».  A»k 

,  ^  your  martst  PolaraO 

•  Attenuation  rapraiantatlva  (In  tha 

•  Insertion  gain  and  loss 

•  Relative  power  differences  between  Maasuraments" 

fundamental  signal  and  harmonics 


POL.ARAO  ■LBCTRONICS  CORP 


aiti  M..  Long  Island  CHy  I,  N.  V. 


Now  — one  basic  instrument  serves  for  general 
communications  as  well  as  for  detection  and  complete 
quantitative  analysis  of  microwave  energy. 

Polarad  Model  R  Receiver  accepts  all  microwave  signals: 
AM,  FM,  CW,  MCW  and  pulse.  Power  and  frequency 
are  read  directly  on  front  panel  indicators. 

It  permits  all  standard  forms  of  signal  monitoring:  special 
output  jacks  for  audio  and  video;  trigger  output  to 
reproduce  pulse  width  and  repetition  rate;  recorder 
output  to  transcribe  signals  through  commercial 
recording  equipment. 

Model  R  is  simple  to  operate,  extremely  sensitive,  highly 
accurate,  and  is  designed  for  quick,  easy  inspection  and 
servicing.  It  provides  AFC,  AGC,  and  continuous 
UNI-DIAL  tuning.  Eight  interchangeable  tuning  units 
cover  the  entire  frequency  range. 


POLARAD 


CORPORATION 

43-20  34th  Street  Long  Island  City  1,  N.  Y. 

Representatives  in  principal  cities 


I 


I 


l‘ 
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This  new  Humphrey  sub-miniature  accelerometer  with  poten¬ 
tiometer  pickofT  is  only  one  inch  in  diameter  and  less  than 
one-and-one-half  inches  long.  It  is  ideal  for  precision  inertial 
sensing  in  minimum  space. 


by  high  temperatures.  Performance  is  practically  unaffected 
by  temperatures  ranging  from  — 75*F  to  +200*F.  Satisfactory 
performance  may  be  obtained  at  temperartires  to  400’F.  The 
LA29-0100  will  operate  well  under  the  most  severe  vibration 
and  shock  conditions.  Weight  is  approximately  four  ounces. 

Humphrey  welcomes  the  opportunity  to  discuss  your  accel¬ 
erometer  requirements  with  you.  Write  or  phone  today. 


UNIQUB  DBSION 

This  new  instrument,  known  as  the  LA29-0100  series,  employs 
a  unique  integral  weight  and  dry-gas  damper  combination. 
Simplified  design  with  minimum  number  of  parts  reduces 
cost  and  improves  reliability.  It  is  available  in  a  variety  of 
acceleration  ranges  and  potentiometer  characteristics  to  fit 
your  requirements. 


ELECTRO- MECHANICAL  INSTRUMENTS 


FOR  TOUGH  BNVIRONMKNTS 

These  accelerometers  are  hermetically  sealed,  dry-gas  filled 
instruments  containing  no  plastic  or  other  materials  affected 


DEPT.  E-39,  2805  CANON  STREET  •  SAN  DIEGO.  CALIFORNIA 
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ACCESSORIES  SYSTEMS 

FOR  AIR  AND  SPACE 


V 


;  t 
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F-108,  NUCLEAR  TURBOJET,  AND  RAMJET  PROJECTS  OFFER  CHALLENGING  OPPORTUNITIES 
TO  PROFESSIONAL  ENGINEERS  AND  SCIENTISTS 


Advanced  projects  for  air  and  space  operations 
now  underway  in  the  Controls  and  Accessories 
Division  at  Marquardt  Aircraft  offer  engineers  and 
scientists  challenging  opportunities  in  a  variety  of 
technical  areas.  Here,  where  we  are  dealing  with 
development  problems  on  high-performance 
systems  with  stringent  design  and  reliability  re¬ 
quirements,  professional  engineers  will  find  real 
challenge  and  opportunity  for  accomplishment. 
Project  personnel  are  currently  working  in  such 
areas  as  the  engine  control  system  for  the  G-E 
nuclear  turbojet;  inlet  control  systems  for  the 
McDonnell  F-4H,  North  American  F-108  and  the 
North  American  Hound  Dog  missile;  the  fuel  con¬ 
trol  system  for  the  supersonic  Bomarc’s  ramjet 


engine ;  auxiliary  power  systems,  pumps,  and  actu¬ 
ators  ;  and  are  developing  a  unique  and  advanced 
space  power  unit. 

C  &  A  Division  activities  range  in  scope  from  pre¬ 
liminary  design  through  final  production. 
Professional  engineers  and  scientists  capable  of 
making  contributions  in  these  and  related  areas  are 
invited  to  investigate  the  employment  opportu¬ 
nities  at  Marquardt.  You  will  find  a  combination 
of  significant,  active  projects  and  a  lively  interest 
in  new  ideas,  creating  an  environment  for  profes¬ 
sional  growth.  May  I  suggest  you  write  Mr.  Floyd 
Hargiss,  Professional  Personnel  Department, 
16555  Saticoy  Street,  Van  Nuys,  California? 

Roy  E.  Marquardt,  President 


AIRCRAFT  CO. 


VAN  MUYS  AND  POMONA.  CAUPORNlA.^OOOe N.  UTAH 


C  &  A  Division  engineers  made  many  contributions 
to  the  "state  of  the  art"  when  they  developed  the 
fuel  control  system  for  the  supersonic  ramjet  engine. 


... 


BROAD-BAND  TRAVELING-WAVE  TUBES  Of  GENERAL 
LABORATORY  ANTICIPATE  NEEDS  OF  ECM  AND 


Designers  of  electronic  countermeasure 
and  pulsed  radar  systems  are  continually 
making  important  progress  toward  equip¬ 
ments  with  greater  flexibility,  increased 
range,  improved  accuracy  and  reliability. 

Development  of  low-  and  medium- 
power  traveling-wave  tube  amplifiers  for 
these  equipments  is  a  major  effort  at  the 
General  Electric  Power  Tube  Depart¬ 
ment’s  Microwave  Laboratory,  Palo  Alto, 
California. 

These  amplifiers  provide  wide,  instan¬ 
taneous  bandwidths  (typical  range,  2  to  1) 
through  the  use  of  slow-wave  structures 
having  unique  helix  designs.  Active  pro¬ 
grams  include  tubes  with  CW  power  levels 
up  to  100  watts  and  above,  and  pulsed 
power  outputs  of  several  kilowatts.  Gains 
from  25  to  35  db  are  typical. 


The  use  of  permanent  magnets  and  full 
metal-ceramic  construction  allows  the  de¬ 
sign  of  compact,  lightweight  tubes,  able  to 
withstand  severe  environments  found  in 
aircraft  and  missile  applications. 

Traveling-wave  tube  pioneering  is  only 
one  of  the  broad  range  of  activities  at  the 
General  Electric  Microwave  Laboratory. 
Active  developments  in  other  fields  are 
listed  at  the  right. 

All  developmental  work  is  done  with  an 
eye  to  practical,  economical  manufacture 
—thus  minimizing  the  time  lapse  between 
prototype  development  and  quantity  pro¬ 
duction— and  to  the  realistic  tube  needs  of 
future  microwave  equipment.  Technical 
inquiries  pertaining  to  advanced  tube 
development  invited.  Power  Tube  Dept., 
General  Electric  Co.,  Schenectady,  N.  Y. 


Professional  opportunities  available  for  electron  tube  production, 
engineering  and  scientific  personnel.  Inquiries  are  invited. 


At..  ..ftilfe .:■■■■  ■  -  _ _ 


The  General  Electric  Power  Tube  Microwave  Laboratory  is  located  at  Stanford  Industrial  Park,  Palo 
Alto,  California  where  it  was  one  of  the  Park’s  pioneer  installations.  Its  scientists  and  engineers  have  the 
advantage  of  technical  exchange  with  the  faculty  and  research  staff  of  Stanford  University,  as  well  as 
extensive  opportunities  for  graduate  training.  Constant  technical  liaison  is  also  maintained  with 
General  Electric’s  own  Research  and  General  Engineering  Laboratories,  Schenectady,  New  York. 


ELECTRIC  MICROWAVE 
PULSED  RADAR  SYSTEMS 


The  extensive  program  of  the  General  Electric 
Microwave  Laboratory  on  advanced  microwave 
components  and  techniques  includes  the  following: 


CW  Klystron  Amplifitfs 
Suptr-Power  Klystrons 
Voltage-Tunable  Oscillators 
High-PotMT  Duplexers 
Microwavo  Flltars 


Pulsa  Klystron  Powor  Ampliliers 
HIgh-Power  Pulsed  TWT  Amplifiers 
Low-  and  Medium-Power  CW  TWT  Amplifiers 
Low-Noise,  Broad-Band  TWT  Amplifiers 
Frequency  Multiplier  TWT  Amplifiers 


ro.i 


0. 


One  of  several  unclassified  designs  in  advanced 
development,  this  100-watt  CW  tube  featru'es  a 
multiple  helix  structure,  involving  four  parallel 
beams  for  higher  power  output  over  a  wider 
bandwidth.  Frequency  range  is  7.S  to  1 1.3  kmc, 
with  25  db  gain  minimum. 


Palo  Alto  engineers  responsible  for  design  of 
low-  and  medium-power  traveling-wave  ampli¬ 
fiers  discuss  tube  features  for  possible  use  in  a 
final  product  design.  (L.  to  R.)  J.  L.  Putz  (proj¬ 
ect  engineer),  G.  Van  Hoven,  L.  E.  Didier  and 
R.  H.  Winkler.  Parallel  groups  of  engineers  are 
doing  similar  work  on  advanced  design  low- 
noise  and  high-power  traveling-wave  amplifiers. 


T^ogress  Is  Our  Most  Impoii^nf  T^oduct 

GENERAL^  ELECTRIC 


ULTRAMICROWAVE 
EQUIPMENT  BY^ 


it  vmks-ifs  dccurate-ifs  available 


These  millimeter  wave  units  can  greatly  enlarge 
your  scope  of  microwave  activity.  Research  pre¬ 
viously  considered  impractical  at  140  KMC  can 
now  be  carried  on  successfully. 

De  Mornay-Bonardi  manufactures  cavity  wave- 
meters,  crystal  multipliers,  crystal  mounts, 
E-H  tuners,  and  standing  wave  detectors  speci¬ 
fically  for  use  at  140  KMC.  They  work  —  we’ve 
been  using  these  units  effectively  in  our  own 
laboratories  for  developing  other  items.  These 
instruments  are  accurate— functionally  as  accu¬ 
rate  as  De  Mornay-Bonardi  equipment  used  at 
90  KMC.  You  can  order  these  units  now— we’re 
currently  filling  orders  on  140  KMC  instruments. 


CRYSTAL  MULTIPLIERS 


STANDING  WAVE  DETECTORS 


CRYSTAL  MOUNTS 


Write  for  complete  data 


E-H  TUNERS 


BONARDI 


iDtMORNAYl 


DE  MORN  AY -  BONARDI 

780  SOUTH  ARROYO  PARKWAY  •  PASADENA,  CALIF. 


CAVITY  WAVEMETERS 


'TRADE  MARK  DE  MORNAY-IONARDI 
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SILICON  PNPN  CONTROLLED  SWITCH 

...  A  completely  new  semiconductor  component  with 
thyratron-like  characteristics  for  high  speed  medium  power  switching 


.OPERATING  CURRENT  RANGE  10-  1000  mA 
-LESS  THAN  2  mA  GATE  CURRENT  TO  “FIRE  " 
-VOLTAGE  RATINGS  TO  200  V 
.“TURN  ON"  TIME  TYPICALLY  UNDER  0.2  /iSEC 
LOW  “ON"  VOLTAGE,  TYPICALLY  UNDER  2  V 
.OPERATION  TO  150®  C 
^MINIATURE  SIZE,  IN  TO-9  PACKAGE 
.MECHANICALLY  RUGGED 


WHAT  THE  PNPN  SWITCH  WILL  DO . 

Within  their  power  ratings,  the  PNPN  switches  can  replace 
thyratrons,  magnetic  amplifiers,  relays,  vibrators,  mechanical 
Switches,  diodes,  transistors  and  unijunction  transistors  in  a 
^ide  variety  of  applications,  including: 


ON  CHARACTERISTIC 


OfF  CHARACTERISTIC 


Core  switching 

Signal  gating 

Pulse  generators 

Modulators 

Static  switching 

D.C.  to  D.C.  converters 

Pulse  shaping 


D.C.  motor  control 
Controlled  rectification 
Servo  systems 
Power  supplies 
Power  regulation 
Choppers 

Generator  field  control 


Available  now  through  your  local  SSPf  representative 
or  by  contacting  the  factory  direct. 


The  E-I  curve  above  shows  the  “on”  and  “off”  con¬ 
ditions  of  the  forward  characteristic.  The  switch  is 
turned  “on”  when  a  small  gate  current  is  applied. 
When  “on”  the  anode  current  is  limited  only  by  the 
external  load  and  is  independent  of  the  gate  current. 
The  inverse  characteristic  is  similar  to  that  of  a  con¬ 
ventional  silicon  diode. 

A  high  ratio  (up  to  500:1)  of  load  current  to  control 
current  permits  high  equivalent  circuit  gain  and 
simplifies  control  circuitry.  Switching  efficiencies  as 
high  as  98%  are  possible. 


Wrile  for  Bulletin  CJ^20-0l 
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"MAGNETIC  H 
MATERIALS”  ■ 


This  32-page  book  contains  valuable 
data  on  all  Allegheny  Ludlun*  mag¬ 
netic  materials,  silicon  steels  and  spe¬ 
cial  electrical  alloys.  Illustrated  in  full 
color,  includes  essential  information 
on  properties,  characteristics,  applica¬ 
tions,  etc.  Your  copy  gladly  sent  free. 

ADDRESS  DEPT.  E-15 


STE ELMAKERS  to  the  Electrical  Industry 

Allegheny  Ludlum 
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You  can  rely  on  core  materials  like 
the  Allegheny  4750  components  illus¬ 
trated  above,  in  your  receivers,  record¬ 
ing  heads  or  microphone  assemblies. 

In  fact,  whether  your  equipment  is 
small  or  large,  the  extra-broad  line 
of  A-L  magnetic  materials  will  solve 
your  magnetic  core  problems.  It  in¬ 
cludes  all  grades  of  silicon  steel  sheets 
or  coil  strip,  as  well  as  Allegheny 
Silectron  (grain-oriented  silicon  steel), 
and  a  wide  selection  of  high -permea¬ 


bility  alloys  such  as  4750,  Mumetal, 
Permendur,  etc. 

Our  service  on  these  materials  also 
includes  complete  facilities  for  the 
fabrication  and  heat  treatment  of 
laminations.  (For  users  of  electrical 
sheets  and  strip,  our  lamination 
know-how  is  a  real  bonus  value!) 
Either  way,  we’ll  welcome  the 
chance  to  serve  you.  Allegheny  Ludlum 
Steel  Corporation,  Oliver  Building, 
Pittsburgh  22,  Pa. 
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NEW  AMPLITRON*  BOOSTS  L-BAND  RADAR  OUTPUTS  TO  MORE  THAN  5,000  KW 
Extends  range  to  radius  of  250  miles  at  80,000  feet 


Now  being  incorporated  in  L-band  ARSR 
systems  for  the  C.A.A.,  Raytheon's  new 
broad-band  QK-653  pulsed-type  Ampli- 
tron  transmits  ten  times  more  power 
than  maximum  power  levels  of  original 
RF  drivers,  increasing  the  detection 
range  of  the^e  systems  more  than  60%. 

The  Amplitron  is  a  highly  efficient  (50% 
to  70%)  liquid-cooled,  integral-magnet 
microwave  tube. 

When  used  with  Raytheon's  new  high-gain 
40-ft.  antenna,  the  QK-653  triples  the 
detection  range  and  the  warning  time  of 
standard  long-range  search  radars. 

Non-reentrant  RF  circuit  permits  con¬ 
trol  of  oscillation  by  frequency  of  RF 
input  over  the  entire  band.  1,280  to 
1,350  Me.  at  optimum  gain  and  effi¬ 
ciency.  without  mechanical  or  electri¬ 
cal  tuning.  Changes  in  anode  current 
or  voltage  have  little  effect  on  total 
phase  shift.  The  Amplitron  exhibits 
excellent  reproduction  of  input  spectrum 
even  under  high-ripple  pulse  conditions. 

The  exceptional  phase  stability  of  the 
QK-653  is  particularly  advantageous  in 
MTI  radar  applications. 

*  Raytheon  Trade  Mark 


Typical  Operating  Characteristics 

Anode  Voltage . 

. 94  KV 

Anode  Current . 

Peak  Power  Output.... 

. 4  MW 

Average  Power  Output. 

.  2,880  W 

Efficiency . 

. 55% 

Gain . 

Operating  Band . 

1,280-1,350  Me 

Peak  Power  Input.... 

.  400  KW 

22M* 


3001  increase  in  cover¬ 
age  and  warning  time  of 
typo  AN/TPS-ID  radar  re¬ 
sults  when  Raytheon's 
new  QK-653  Amplitron  and 
40-ft.  high-gain  antenna 
are  added  to  the  system. 
With  other  radars  of  more 
limited  range,  improve¬ 
ment  factor  may  be  even 
greater. 


AN/TPS-ID  WITH 
CTANOAIO  ANTINNA 


WITH  RAYTHION'S  NfW 
HKM-GAM  ANTBMA 


RAYTHION'S 

'AMPUnON' 


PBAK  POWBIt  OUTPUT 


Creative  Microwave  Technology  (cont’d) 


Block  Diagram  of  Typical  Amplitron  Installation 


£xc«//«nc«  in  Electronics 


You  can  obtain  detailed  application  information 
and  special  development  services  by  contacting: 
Microwave  and  Power  Tube  Division,  Raytheon 
Manufacturing  Company,  Waltham  54,  Massachusetts 


A  LEADER  IN  CREATIVE  MICROWAVE  TECHNOLOGY 


SEE  THE  COMPLETE  LINE  OF  RAYTHEON  TUBES 
IRE  -  N.  Y.  COLISEUM  -  MARCH  23-26  -  BOOTH  2610-2614 
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THEY  PROBE  THE  FUTURE  OF  DEEP-SEA  TELEPHONY 


Deep  in  the  ocean,  a  submarine  telephone  cable 
system  is  extremely  hard  to  get  at  for  adjustment  or 
repair.  This  makes  it  vitally  important  to  find  out  what 
can  happen  to  such  a  system  before  it  is  installed. 

Bell  Laboratories  engineers  do  this  by  means  of 
tests  which  simulate  ocean  floor  conditions  on  dry  land. 
Among  many  factors  they  test  for  are  the  effects  of 
immense  pressures  on  amplifier  housings  and  their 
water-resistant  seals.  They  also  test  for  agents  which 
work  very  slowly,  yet  can  cause  serious  destruction  over 
the  years— chemical  action,  marine  borers  and  several 
species  of  bacteria  which  strangely  thrive  under  great 
pressures. 

Through  this  and  other  work.  Bell  Telephone 
Laboratories  engineers  are  learning  how  to  create 
better  deep-sea  telephone  systems  to  connect  America 
to  the  rest  of  the  world. 


:a 


and  provides  better  measurements 

and  assures  more  accurate  reading  of  VSWR 

and  allows  direct  reading  of  reflection  coefficient  angle 

and  high-power  models  automatically  reject  source  harmonics 


IRE  SHOW  BOOTHS  3602-3604 

S»0  these  and  the  hundreds  of  other  PRD  PACEMAKER  products.  Have  a  microwave  problem  7  Have  it  answered  right  at  the  booth. 
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the  -LW  models  are  low-power  broadband 
and  can  handle  most  laboratory  bench-power 
requirements;  the -HN  models  are  high-power 
12%  bandwidth  units  and  can  operate  under 
kw  and  megawatts  of  power.  All  the  RSWl's 
are  available  for  use  in  waveguide  systems 
from  WR-159  through  WR-4200. 

Specifications  and  details  for  the  wave¬ 
guide  RSWl's  can  be  found  on  page  H-5  of 
the  latest  PRD  catalog,  E-8.  Specs  and  data 
for  the  PRD  Type  219  can  be  found  on  page 
B-13.  If  you  do  not  happen  to  have  ready 
access  to  this  160-page  reference  manual,  a 
complimentary  copy  can  be  obtained  through 
your  local  PRD  representative  or  by  dropping 
us  a  line  on  your  company  letterhead. 

Complete  information  on  the  principles  of 
rotation  of  a  probe  in  the  circular  plane  of 
polarization  and  a  full,  technical  description 
of  the  Rotary  Standing  Wave  Indicators  are 
contained  in  the  latest  PRD  REPORT,  VOL¬ 
UME  6,  Number  I.  For  your  free  copy  send 
your  request  to: 


POLYTECKTNIC  RESEARCH  &  DEVELOPMENT  CO.,  INC. 

Factory  and  Qanaral  Offica;  202  THIary  Street,  Brooklyn  1,  N.  Y.  •  ULster  2-6800 
Mteetern  Sales  Offica:  2639  So.  La  Cienega  Blvd.,  Los  Angeles  34,  Calif,  a  TExas  0-1940 


Type  219  Rotary  Standing  Wave  Indicater 
for  use  in  coaxial  tystem,  for  standing 
wave  and  reflectivity  measurements  over 
the  freguency  range  from  100  to  1,000 
mc/s.  Residual  VSWR  less  than  1.03. 
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Sound  impossible?  Not  at  all.  Thanks  to  a 
major  advance  in  the  science  of  standing  wave 
measurements ! 


These  new  measuring  devices,  called 
Rotary  Standing  Wave  Indicators,  represent 
a  bold  solution  for  VSWR  and  impedance 
measurements  for  waveguide  and  coaxial  sys¬ 
tems  from  100  mc/s  through  7  kmc/s.  TTie 
resulting  reduction  in  insertion  length  alone 
completely  makes  obsolete  the  use  of  slotted 
sections  in  this  frequency  range.  The  PRD 
model  223  RSWI  (shown  here)  for  use  with 
WR-2100  waveguide  systems  measures  10 
inches  as  compared  with  slotted  sections 
measuring  over  4  feet! 


The  PRD  Type  219  for  use  in  coaxial  sys¬ 
tems  from  100  to  1,000  mc/s  weighs  only  4'/i 
pounds  and  adapts  to  most  types  of  connec¬ 
tors:  Types  N,  BNC,  C,  %"  coaxial,  LT, 
and  TNC. 


The  waveguide  RSWl’s  are  available  on 
special  order  in  two  power-handling  models: 


Typa  223-lW  Wavoguida  Rotary  Standing 
Wave  Indicator  for  ttanding  wove  and  ro- 
floctivity  mooturamant*  in  WR-2100  wovo- 

?uida  tystom,  ovor  th*  froguoncy  rang* 
rom  3S0  to  S30  mc/i.  Roaidual  VSWR  In* 
than  1.03. 


SLOTTED  SECTION 
FOR  WR-4200  SYSTEMS 
IS  JUST  10  INCHES! 
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PLASTICOTE^  “THRIF-T-BOND'  BONDED,  TINNED  HOOK-UP  WIRE 

What  you  get  out  of  any  length  of  wire  or  cable  depends  entirely  upon  what  goes  into  it.  We’re  not  just 
talking  about  electrical  properties,  either.  This  new  Plasticote  “Thrif-T-Bond”  Hook-Up  Wire  is  a  good 
example.  A  special  overcoating  process  bonds  the  tinned  strands  together  so  they  won’t  fray  out,  giving 
the  user  the  workability  of  solid  conductor  wire  with  the  flexibilty  of  stranding . . .  ideal  for  fine  wire 
terminations  in  tight  quarters,  on  all  miniaturized  components.  The  overcoating  also  eliminates  the  need 
for  ex(>ensive  induction  heating  equipment  to  bond  wire  during  stripping  operations 
. . .  simplifying  preparation,  cutting  labor  costs,  saving  time.  It’s  thinking  like  this  that 
makes  Chester  Plasticote  wire  and  cable  a  preferred  brand  in  electronics  ...  for  elec¬ 
tronics  men  know  that  Chester  wire  and  cable  is  custom  engineered  for  the  END  result! 

CHESTER  CABi-E  CORP..  CHESTER,  NEW  YORK 

A  SUBSIDIARY  OF  MIAMI  COPPER  COMPANV 


Complete  data  on  ‘‘Thrif-T> 
Bond"  and  other  custom 
constructions  is  available 
on  request,  but  the  story 
of  this  wire  begins  with 
Chester  facilities.  Ask 
for  this  new  booklet,  too. 


See  Chester  Wire  and  Cable 
On  Display  at  the  IRE  Show^ 
Booth  4428 


Specify  Chester  Wire  and  Cable  For  AH  Your  Electronic  Equipment  Needs 

Coaxial  Cables  •  Hook-Up  Wire  •  Multi-Conductor  Cable  •  Appliance  Wire  •  Audio  Wire  •  Miniature  Wire  and  Cable  •  High  Voltage 
Wires  •  High  Frequency  Wires  •  Antenna  Loop  Wire  •  Annunciator  Wire  •  Telephone  Wires  and  Cables  •  Television  Transmission  Lines 
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The  case  of  the  missing  mesa . . . 


Mesa,  mesa,  who’s  got  the  mesa  transistor? 

%  Recent  announcements  have  created  indxis- 
try-wide  excitement  and  confusion— and  the 
inevitable  disappointment  of  delayed  deliv¬ 
ery.  What  is  the  true  status  of  mesa?  Does  it 
belong  to  any  one  or  two  companies  and  why  is  it  so 
hard  to  get?  The  circuit  designer  has  good  cause  to 
ask  these  questions,  and  we’d  like  to  make  our  con¬ 
tribution  to  industry  enlightenment. 

Mesa  is  such  a  major  development,  it  can  only 
belong  to  the  industry  at  large.  Some  experts  feel 
that  mesa  will  soon  supplant  most  other  transistor 
types  in  most  applications.  Certainly  its  potential  is 
troad,  and  the  barriers  it  unlocks  are  many. 

At  Sylvania,  we  share  this  enthtusiasm.  The  mesa 
transistor  is  one  of  our  top  priority  programs— as  it 


is  with  most  manufacturers  of  major  industry  stature. 

Our  pilot  runs  on  amplifier,  mixer,  oscillator,  and 
switching  types  have  been  most  gratifying.  And 
we’re  proud  that  we  are  developing  new  manufac¬ 
turing  techniques  which  will  make  the  mesa  commer¬ 
cially  practical. 

While  none  of  our  pilot  runs  have  yet  been  sampled 
to  our  customers,  at  this  point  we  are  satisfied  that 
we’ve  avoided  the  disappointments  of  broken  prom¬ 
ises.  We  are  not  in  any  race  to  be  first  with  false 
starts— rather  our  objective  is  to  get  mesa  off  to 
the  right  start. 

We  wiU  be  announcing  availability  of  commer¬ 
cially  practical  mesas  later  this  year.  If  you  would 
like  to  be  one  of  the  first  to  hear,  drop  us  a  note  or 
call  one  of  ovir  sales  offices. 


V  SYLVANIA 


Sylvania  Electric  Products  Inc. 
1740  Broadway,  New  York  19,  N.Y. 
Jn  Canada:  P.  O.  Box  1190,  Station  “O" 
Montreal  9 


LIGHTING  •  TELEVISION  •  RADIO  •  ELECTRONICS  •  PHOTOGRAPHY  •  CHEMISTRY-METALLURGY 
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LABORATORY  STANDARDS 


POLYRANGERS 


FLUXMETERS 


VOLTMETERS 


TEST  SETS 


Modal  THACH 


Modal  INCRE 


"S»H  Chacklny"  Velt>Amp- 
Milliommalar.  Arcufocy  .3  %  DC 
ond  AC  7  tpt  —  4  kept.  6.3" 
tcola  tangltt.  1 4  lidl  tcola 
ronpat  from  tO  mo.  and  1  vaH 
lo  S  ompt.  and  1000  V.  Intar- 
nol  ttondord  call.  Qttiar  AC 
ttandordt  availabW  wIMi  an  oc- 
twrocy  of  .1  %  wirti  Ml  uala 
ronpat  fram  10  ma.  and  10V. 


'*Satf  Ckackinp"  DC  Volt>Amp> 
Milliammalar.  .05  %  occurala. 
13"  vamlar  tcola.  35  full  tcola 
ronpat  fram  1 .5  mo.  and  .3  V.  la 
IS  ompt.  and  1500  V.  Inlarnal 
(tondord  call.  OtKar  DC  labaro- 
tary  ttandordt  avolloMa  with 
on  accuracy  af  .1  %  and  full 
Kola  roitpat  ttortinp  fram  30 
micraompi  or  50  mv. 


DIracI  raadhtp  DC  alactrical  in* 
dkotlnp  inttrwmant.  Effactiva 
Kola  lanpHi  af  63".  Accuracy 
.05%.  Each  10%  af  lha  bttlrw- 
manYt  ronpa  It  aupondad  avar 
Ht  ocluol  6.3"  full  t*ala  lanpth. 
Sinpla  ar  muldronpa  fram  3'90 
mv.  to  1000  V.  and  300  iidtra 
ompt.  to  1 0  ompt.,  InaHhar  part 
obla  ar  aonal  mauntad  madalt. 


MuMronpa  DC  RafaraiKa  Sloiid- 
cud  .35%  occurota  currant  ond 
^  valtopa  maoturinp  inttrumant. 
14  ronpat  from  1 .5  mo.  and  3  V. 
ta  3  ompt.  and  750  V.  6.3" 
tcola  lAipth.  Othar  Palyranpart 
with  at  many  at  tt  ronpat 
talf«antainad  ovoilabla  far  AC 
or  AC*DC  uta. 


Modal  CRV 


Modal  SCAMA 


Ear  tha  ocAirala  drowlnp  or  m- 
drowinp  afony  iabarafary  tlcHtd- 
ord  alacfrkol  indicotinp  httlru* 
mant'i  tcola  whata  ore  la  no 
praotar  Ihon  110  dapraat.  Adop* 
tar  ta  370  dapraat  crvoNaMa  far 
circulor-tcala  intirumantt. 


Maoturot  RMS,  .patitiva  and 
napothra  pacAt  af  1 0  par  tacartd 
ar  fotlar.  Ia»k  Inttrumant  it 
elaclrottoHc  valtmatar  with  occu* 
racy  of  1  % .  Ronpot  up  ta  1 00 
KV.  full  tcola.  Input  impadaiKa 
10,000  mapahmt.  Far  AC  ar 
rapatHIva  pwltad  DC. 


Sinpla  ar  nwltlranpa.  Boiic  tan- 
tMvIty  1 0,000  maxwallt  par 
dhritian  utinp  a  tinpla  turn 
tacirch  call.  Accuracy  .5%.  5.3" 
tcola  lanpth.  Availabla  with 
panarol  purpata  10  turn  taarch 
coll  *wilh  a  moon  orao  af  8 
tpuara  cantintalart. 


Trua  RMS  ratportdirtp.  Full  tcola 
ronpat  fram  1  V.  to  300  V. 
Accuracy  .5  %  an  DC  to  1  mapo* 
cycla.  Utobla  up  ta  10  mapocy- 
clat.  Othar  thrrrmacaupla  inttru- 
mantt  availabla  far  all  currant 
ortd  valtopa  maoturamantt. 


Model  UTS 


S'"'*  c 

anJT  '^or/d  ^  ®<^aies  n 

SRfc  lo”*"'* 


Replocat  avar  300  individual 
DC  currant,  valtopa  and  ra* 
tittoiKa  maoturinp  inttruments. 
Accuracy  .5%.  Containt  3  in* 
ttrumantt  that  may  either  be  a 
millivaltmetar,  voltmeter,  milli- 
ammeter,  or  ammeter,  and  1 
mkraammeter.  Fortabla.  Other 
tatl  tatt  available  far  AC  ond 
mapnatk  tetlirtp. 


AC  and/ar  DC  edpewite  panel 
inttrumantt  with  tha  tame  alac- 
trkol  tpacificotlont  as  Raferartce 
Standard  portable  madalt.  Ac- 
curociat  la  .35%.  Scale  lenptht 
ta  7".  Up  la  eipht  ronpat  twikh  ; 
canirallad  and  talf*cantainad.  / 
Full  tcola  rortpat  start  from  1 
micraamp  ar  1  mv.  DC  and  1 
mo.  ar  300  mv.  AC. 


VJiit  us  at  the  New  York  IRE  Show 
Booths  3410-12 
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Recent  Raytheon  developments  in  microwave  ferrite  devices 


NEW  HIGH -POWER  UHF  ISOLATOR 

—  Raytheon's  Model  IUH2  —  operates  over  a  frequency  range 
of  350  to  450  Me.  Size  and  weight  have  been  minimized  through 
use  of  reduced-height  waveguide.  Dimensions,  with  transitions: 
10  in.  high,  27  in.  wide,  90  in.  long. 


Microwave  System  Designers: 

NEWEST  RAYTHEON  DEVELOPMENT  EXTENDS 
HIGH-POWER  ISOLATOR  OPERATION  DOWN  TO  350  MC 


The  first  successful  high-power  UHF  iso¬ 
lator  commercially  available  has  recently 
been  developed  at  Raytheon. 


Transitions  can  be  supplied  from  the  re 
duced-height  waveguide  to  either  full 
height  waveguide  or  coaxial  line. 


The  new  unit  brings  greatly  improved  oper¬ 
ating  stability  and  extended  life  to  UHF- 
power  tubes.  The  isolator  reduces  or  elim¬ 
inates  frequency  pulling.  The  model  IUH2 
is  capable  of  operation  at  average  power 
levels  exceeding  10  kilowatts.  Peak  power 
capacity  is  estimated  at  10  megawatts. 


Bxe»llence  In  EIncironIca 


FOR  FURTHER  INFORMATION  on  this  unit  or  other  ferrite 
devices  covering  microwave  frequencies,  please  write 
to  the  address  below. 


RAYTHEON  MANUFACTURING  COMPANY 

Wpwcial  Mierowavw  Davica  Group  Waltham  S4,  Massachuaatta 


IRE-N.Y.  COUSEUM- MARCH  23-26 -BOOTH  2610-2614 


CIRCLE  RS  READERS  SERVICE  CARD 


First  Digital  Voltmeter  With 
Mathematically  Perfect  Logic... 


COMPARISON 

CHART 


The  first  stepping  switch  voltmeter  with  mathemati* 
cally  perfect  logic  .  .  .  and  the  first  to  be  completely 
transistorized!  It’s  the  NLS  V-34,  the  latest  instrument 
to  be  developed  by  the  originators  of  the  digital  volt¬ 
meter.  The  exclusive  new  digital  logic  of  the  NLS  V-34 
allows  readings  to  be  made  without  cycling  stepping 
switches  through  all  nine  positions  in  each  decade.  For 
the  first  time,  "needless  nines"  are  eliminated  .  .  .  the 
result:  longer  switch  life  and  shorter  measuring  time. 
Check  the  exclusive  features  listed  below. 


"NO  NEEDLESS  NINES” 

FOR  FASTER  MEASUREMENTS  AND  GREATEST  RELIABILITY 


MATHEMATICALLY  PERFECT  LOGIC -No  numbers  change 
that  absolutely  do  not  have  to  change.  Stable  measure¬ 
ments  can  be  made  of  varying  voltages. 

STEPPING  SWITCHES  SEALED  IN  OIL  — Each  stepping  switch 
is  mounted  in  an  individual  oil-filled  container.  No 
manual  lubrication  needed.  Oil  bath  extends  life  by 
factor  of  ten. 

PLUG  IN  STEPPING  SWITCH  MODULES  — Stepping  switches 
can  be  replaced  as  quickly  as  plugging  in  the  meter. 

FIRST  COMPLETELY  TRANSISTORIZED  DIGITAL  VOLTMETER  — 
Even  logic  functions  are  performed  by  semi-conductors. 
Switch  points  reduced  to  one-half  those  required  by 
"completely  transistorized"  competitive  meters.  Only 
the  NLS  V-34  is  transistorized  to  the  fullest  possible 
extent. 

SPECIFICATIONS 

Range  to  ±1000  volts  .  .  .  Ratio  to  ±.9999  ...  10  Megohm 
input  impedance  . . .  0.01%  accuracy  . . .  Automatic  range  and 
polarity  changing  . . .  five-digit  model  also  available. 


See  the  NLS  V-34  at  the  1959 1JL.E.  Show , . .  and  write  today  for  complete  information. 


Originators  of  the  Digital  Voltmeter 

non-linear  systems, 

inc*  DEL  MAR  (San  Diago),  CALIFORNIA 
1959  IRE  SHOW  -  Booths  3041-2 


Ttw  few  clap*  raquirad  by  Iha 
NLS  V-34  ta  moka  a  typical 
maaturamant  (3rd  calumn)  ara 
camporad  with  tha  many  ra- 
qairad  by  campatitiva  matart. 
Nata  tha  bliia  "naadlau  ninat" 
in  tha  middia  calumn. 


NO.  OF 
STEPS 

COMPETI¬ 

TIVE 

METERS 

NLS 

V-34 

0 

+.8888 

+.8888 

1 

+.8889 

-.8888 

2 

+.8880 

-.9888 

3 

+.8890 

-.0888 

4 

+.8800 

-.1888 

5 

+.8900 

-.1988 

6 

+.8000 

-.1088 

7 

+.9000 

-.1188 

8 

+.0000 

-.1198 

9 

-.0000 

-.1108 

10 

-.0001 

-.1118 

11 

-.0002 

-.1119 

12 

-.0003 

-.1110 

13 

-.0004 

-.1111 

14 

15 

16 

-.0005 

-.0006 

-.0007 

4 

17 

-.0008 

CO 

18 

-.0009 

> 

19 

-.0019 

mJ 

20 

-.0029 

Z 

UJ 

21 

-.0039 

X 

►- 

22 

23 

-.0049 

-.0059 

>- 

m 

«/) 

24 

-.0069 

a. 

lii 

25 

-.0079 

1  ^ 

26 

-.0089 

1  ^ 

1  *** 

27 

-.0099 

f  t- 

1  Rn 

28 

-.0199 

1  3 

1 

29 

-.0299 

- 

30 

-.0399 

1  ^ 

31 

-.0499 

I  ►- 

32 

-.0599 

1 

1  A. 

33 

-.0699 

!  s 

34 

-.0799 

I  o 

1  ^ 

35 

-.0899 

m 

36 

-.0999 

h- 

z 

37 

-.1999 

s 

iU 

38 

-.1099 

39 

-.1199 

oc 

3 

40 

-.1109 

i/% 

< 

41 

-.1119 

IU 

% 

42 

-.1110 

111 

43 

-.1111 

V 

NLS  —  The  Digital  Voltmeter  That  Works. ..And  Works. ..And  Works! 
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A  Logical  Deduction  j 


Because 

Because 

Because 


Because 

Because 

Because 


It  follows 
that 


^  vTP  STOLID  STATE  transistorized  power 
TViP  desijm  of  an  NJE  bUL.ir/ 
suDoly  permits  no  compromise  with  (tmlitv, 
suppy  P  ^  MIL-T-27-A  style  unit;  every 

every  transformer  and  cho^  .anadtor  is  the  finest  of  its  type; 
resistor  is  wire-wound;  every  capacitor  is  uic  ; 
resisto  jorflfed  at  the  worst  combination 

rf7ne“Trrand“Sert  conditions,  including  repeated  short 
rircuits  and  critical  partial  overloads; 

NJE  “regulation”  is  the  total  of  the  worst  simultoneous  com- 
Wion  S  line  and  load  effects,  static  and  dynamic, 

NJE  circuitry  provides  sfabiHfy,  against  both  time  and  tempera- 
ture  better  than  the  rated  regulation, 

^^uiMing  "mp”«tly!Tsprhig"^^^^ 

*  your  best  buy  in  a  transistorized  power  supply  is 
NJE  SOLID  STATE. 


QED... choose  NJE 


New  Lower  Prices, 
Tighter  Specifications! 

Write  for  complete  catalog 


Q- i  -  Q 


SS-32-20. 
rear  view, 

showing  swing-out  panel. 


SS-10-10. 

B'A"  panel, 
n'/i"  deep. 


NeJE 


CORPORATION 

345  Carnegie  Avenue,  Kenilworth,  New  Jersey 

CH  1-1500  TWX- Roselle,  N.J.  51  FAX-FFP 
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r 


/ 

I 

-o 

-0 


-O 


•••ctrical  and  alacironic  wiraa  and  cablaa  *  nar* 
naaaaa  and  cab)a  anaambMaa  •  piaaiM  and  caata^ 
inaulatinp  lubinpa  *  idantificatidn  marhara 


(J)Vinyt  jKket  (DTtmwd  copper  shield  (f 
tape  wap  (f)  12  color  coded  groups.  Each  group:  z. 
3,  or  4  color  coded  conductors,  shielded,  jacketed 
(f)color  coded  poups.  Each  group:  2,  3,  or  4  color 
coded  conductors,  shielded,  jacketed  (£)6  color 
coded  pairs  cabled  around  vinyl  filler.  Each  pair  coded 
thermocouple  wire,  shielded,  jMketed. 


THE  WILLIAM  BRAND 
A  CO.,  INCORPORATED 


WIUUMANTIC  3 


CONNCCTICUT 


SarlMlCaMes  Sariesl 


SeriMiCiMM 


BRAND  T^AMS  WITH 
MARTIN  TO  MEET  TOUGH 
CABLE  SPECS  FOR 
TITAN  TEST  FIRING 


Absolute  reliability!  A  must  for  the  control  and  telemetering 
cables  used  for  transmitting  high  fidelity  signals  during  miv 
sile  development  static  test  firings.  The  data  collected  must 
be  absolutely  accurate  if  it  is  to  establish  the  validity  of 
the  missile  design  or  become  the  basis  for  necessary 
changes.  The  Martin  Company  found  the  solution  to  these 
tough  signal  transmission  problems  with  three  special  multi¬ 
conductor  cables  produced  by  Brand.  Here’s  how  Brand 
teamed  with  Martin  to  meet  these  new  and  difficult  cable 
specifications: 

Series  1 1nstrumentation  Cables:  —  Problem:  Cables  to  have 
approximately  the  same  uniform  diameter  with  varying  num¬ 
bers  of  conductors,  to  fit  into  standard  connectors.  To  meet 
critical  electrical  requirements,  especially  low  loss  charac¬ 
teristics.  Solution:  Use  color  coded  Turbolene  (polyethylene 
type)  insulation  to  meet  electrical  and  physical  requirements. 
Give  twisted  pairs  a  uniform  circular  cross  section  by  using 
specially  developed  extruded  Turbolene  fillers. 

Series  2  Instrumentation  Cables:  —  Problem:  Cables  to  oper¬ 
ate  up  to  100°C  and  to  have  approximately  the  same  finished 
diameter  with  varying  numbers  of  conductors.  Solution:  Use 
insulated  wires  meeting  MIL-W-16878,  manufactured  with 
Turbo  540  vinyl  compound  and  nylon  jacketed.  Carefully  con¬ 
trol  lay  lengths  during  cablings,  and  outer  jacket  wall  thick¬ 
nesses. 

Series  3  Thermocouple  Cables:  —  Problem:  Non-hygroscopic, 
funginert  cables,  each  six  thermocouple  pairs.  Solution: 
Develop  extrusion  and  cabling  techniques  to  economically 
process  hard  and  springy  chromel,  alumel,  iron,  constantan 
and  copper  conductors.  Use  Turbo  540  vinyl  compound  as 
primary  insulation  and  as  filler. 

There  were  additional  problems  common  to  all  series.  (1)  A 
vinyl  jacketing  material  for  the  shielded  groups  to  operate 
at  both  high  and  low  temperatures,  and  to  have  an  IR  value 
comparable  to  those  found  in  vinyl  primary  insulation.  Turbo 
570,  a  new  custom  formulation,  was  developed  to  meet  these 
requirements.  (2)  All  groups  of  conductors  laid  in  a  predeter¬ 
mined  pattern  to  facilitate  termination.  The  cables  were 
manufactured  on  large  two-bay  planetary  cablers  to  control 
positioning.  (3)  Long,  unbroken,  uniform  lengths  —  all  control 
and  instrumentation  circuitry  is  carried  in  steel  reinforced 
concrete  tunnels  between  test  stands  and  blockhouse  as 
shown  in  the  above  drawing. 

Whether  in  missiles,  aircraft,  business  machines  or  elec¬ 
tronics  —  Turbo  cables  are  custom  engineered  for  specific 
operating  conditions;  manufactured  by  quality-conscious  tech¬ 
nicians;  tested  foot  by  foot  for  specification  compliance. 
We  invite  you  to  call  on  our  extensive  engineering  experience 
to  solve  your  cable  problems.  No  obligation,of  course.  Send 
your  specifications  or  requirements. 

Visit  us  at  Booth  M-19  at  tho  IRE  Show 


ELECTRONICS -March  13,  1959 


CIRCLE  as  READERS  SERVICE  CARD 


99 


f 


2I2A> 


2-21 2AI 


224A> 


OUTFOT 

REGULATION 

MODEL 

NUMBU 

LINE 

105— 125  VAC 

50— M  CPS 

NO  LOAD 

TO 

FULL  LOAD 

Veltege 

Current 

%  V 

%  V 

I  0—100  V  DC  I  0— 100MA  O.li 


EQUIVALENT  TO  TWO  MODEL  212A'$.  OUTPUTS  MAY  BE  USED  IN  SERIES 
PARALLEL,  OR  INDEPENDENTLY. 


0— 100  V  DC 
0— 50  V  DC 
0—100  V  DC 
0—50  V  DC 
0—100  V  DC 
0—50  V  DC 
0—100  V  DC 


0—200  MA 
0—500  MA 
0-500  MA 
0—1  AMP 
0—1  AMP 
0—3  AMP 
0—3  AMP 


MAY  BE  USED  IN 
RACK  OR  ON  TABLE. 


'Has  Modulation 


Modtl  212AM  $129  F.O.6.  (motors  oxtra) 


REGATRON  TRANSISTOR  POWER  SUPPLIES 

lowest  ripple  •  widest  useable  range  •  super-regulated 


®REGATRON 

veltogo  rogulotion 

Tlio  name  CRegatron  on  your  power  supply 
Indicates  thot  regulation  is  provided  by  o 
potented^  super  reguloting  circuit.  This  circuit 
gmployi  a  balanced  sero*potential  comparator 
In  on  elementary  bridge-like  configuration* 
Together  with  o  high-gain  loop  amplifier  If 
provides  increosing  goin  with  decreasing  volt* 
oge,  with  full  loop  gain  available  at  xero 
output.  The  superior  control  ond  stobility  pro* 
Vided  by  this  circuit  results  in  a  d-c  power 
•ourco  that  will  give  a  degree  of  performanc# 
exceeding  that  of  o  battery* 


The  nine  Regatron  Transistor  Power  Supplies  listed  above  are  specially 
designed  to  furnish  the  ultra-smooth  dc  required  for  optimum  transistor 
performance.  They  may  be  used  at  any  voltage  within  their  range  . .  .  even 
at  a  fraction  of  one  volt  .  .  .  with  the  assurance  that  rated  current  can  bd 
drawn  without  upsetting  regulation  or  introducing  ripple. 

Ask  your  local  representative  for  a  demonstration.  Better  still,  compare 
the  performance  of  a  Regatron  against  your  present  d-c  power  source, 
battery  or  otherwise.  You’ll  be  pleased  to  find  a  power  supply  that  does  what 
it  says  it  will . . .  besides,  Regatrons  like  to  be  compared. 

Tramianh. 


Antther  Sirvict  if 
ELECTRONIC  MEASUREMENTS 
COMPANY,  INC. 

•H59 


Tti*  tran<i«nt  performance  of  a  power  supply  ts  assuming  ever 
Increasing  importance.  Yet  there  is  lacking  a  standardized  method 
for  measurement,  and  no  meaningful  definition  is  agreed  to  by  all. 

For  a  discussion  of  this  matter,  including  a  suggested  approach 
to  a  definition,  write  for  Technical  Bulletin  No.  2004.  It  is  free 
of  charge. 


23382340 

*  Registered  U.S.  Patent  Office.  U.S.  Patents  Issued  and  Pending, 

(S) 

ELECTRONIC 

MEASUREMENTS 

COMPANY.  INCORPORATED 

EATONTOWN  •  NEW  JERSEY 
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•  LINEARITY  0.5%  OF  FULUSCALE 


ALL  THIS 


6  or  8  chamiels 
of  aharp, 
inkless  traces 
in  true 
I  rectangular 
coordinates 


8‘Chann«l  Modal  358-5480  OKHIograpMc  R«- 
cording  Syttam  ...  6-OKVin«l  Modol  355-5480 
obo  ovaHoblo. 

S  A  ISI  B  O  R  IM 
C  O  IVI  R  AIM  Y 

17S  Wyman  Straat,  Waltham  BA,  Maaa. 


•  COMPLETELY  TRANSISTORIZED 

•  CURRENT  FEEDBACK  AMPLIFIERS 

•  VELOCITY  FEEDBACK  DAMPING 

•  GAIN  STABILITY  BETTER  THAN  1% 

•  9  ELECTRICALLY  CONTROLLED 
CHART  SPEEDS 


in  a  new,  simplified . . . 

5-VOLT  FULL-SCALE 
SANBORN 

RECORDING  SYSTEM 


This  new  Sanborn  direct  writing  system  provides  six  or 
eight  channels  for  computer  readout,  telemetry  re¬ 
cording,  DC  voltage  monitoring  and  similar  applications 
where  0.1  volt/div  sensitivity  is  sufficient  and  no  pre- 
amplification  is  needed.  The  input  impedance  is  100,000 
ohms.  Frequency  response  is  3  db  down  at  100  cps  at 
10  div  peak-to-peak  amplitude;  hysteresis  is  less  than 
±0.1  div.  A  17  Recorder-Amplifier-Power  Supply 
package  displays  8'  of  chart,  locks  in  or  out,  loads  easily 
from  the  front,  has  a  built-in  footage  indicator  and  take- 
up,  and  can  be  completely  remote-controlled.  Galvanom¬ 
eters  are  rugged,  low  impedance,  low  voltage  units  with 
enclosed  construction.  The  514"  Control  Panel  provides 
front  and  rear  inputs,  attenuator  ratios  of  1,  2,  5,  20  and 
50,  internal  2-volt  calibration  signals,  position  and 
smooth  gain  controls.  The  system  is  available  in  either 
the  OO'^  mobile  cabinet  as  shown  (complete  with  power 
panel,  wiring  harness  and  built-in  blower)  —  or  as  sepa¬ 
rate  Recorder-Amplifier-Power  Supply  and  Control 
Panel  units  for  rack  mounting. 

Find  out  what  this  new  system  can  do  for  you.  Ask  your 
local  Sanborn  Industrial  Sales-Engineering  Representa¬ 
tive  for  complete  facts  —  or  write  the  Industrial  Divi¬ 
sion  in  Waltham. 

See  this  new  System  at  thelJt.E.Show — BoothsS601-0S-O5 


I 


Engineers/ Designers!  Ask  for  this  G-C 

MICROWAVE  FERRITE 
APPLICATION  CHART 


l^ICROWA-VE  FERRITE  AFPLICA.TION  CIIA.RT 


MATERIAL 

BAND 

LOWEST  OPERATING 
FREQUENCY** 

TYPICAL 
.  APPLICATION 

TYPICAL  POWER  LEVEL 

R-1 

X 

8,500  megacycles 

Phase  Shifter 

Low  Power 

R-4 

X 

7,000  megacycles 

Phase  Shifter 

Can  be  used  above  resonance 
at  peak  power  >  1  Megawatt  (2) 

R-4 

s 

2,500  megacycles 

1  Resonance 

Isolator  (1) 

Low  Power 

R-S* 

c 

5,000  megacycles 

Phase  Shifter 

Can  be  used  above  or  below 
resonance  at  peak  power  > 

1  Megawatt  (2) 

R-5* 

s 

2,500  megacycles 

Phase  Shifter 

Can  be  used  above  resonance 
at  peak  power  >  1  Megawatt  (2) 

R-5* 

L 

1,000  megacycles 

Resonance  Isolator 

Low  Power 

R-6* 

s 

2,500  megacycles 

Phase  Shifter 

Similar  to  R-5 

R-6* 

L 

1,000  megacycles 

Resonance  Isolator 

Low  Power 

•NEW  PRODUCT 

REMARKS; 

(1)  R4  saturates  more  rapidly  than  R-1  resulting  in  faster  reduction  at  low  field  losses.  See 
hysteresis-loop  data. 

(2)  Operating  power  levels  reported  by  customers.  It  has  also  been  reported  that  R-5  and  R-6 
can  be  used  as  low  as  500  Mc/s  in  certain  phase  shifter  applications. 

R-1  and  R4  are  Mg-Mn  ferrites.  R-5  and  R-6  are  Mg-Mn-AI  ferrites. 

**Lowest  Recommended  Frequency-can  be  used  at  frequencies  above  published  value. 


—  it's  included  in  the  new  General  Ceramics 
Data  Bulletin  on  Microwave  Ferrites 


r 


This  new  comprehensive  bulletin  contains  technical  data 
on  the  most  complete  cross-section  of  materials  in  the 
industry,  including  two  grades  introduced  for  the  first 
time.  Included  are  hysteresis  loops,  magrnetic  and  di¬ 
electric  properties  vs.  frequency,  and  magnetic  induc¬ 
tion  vs.  temperature  curves  on  ferrite  materials  Rl,  R4 


and  newly-developed  R5  and  R6.  Application  data,  mag¬ 
netic  properties  tables,  and  drawings  and  dimensions  of 
available  stock  parts  are  also  contained  in  new  Bulletin 
259.  Request  your  copy  of  this  informative  literature, 
today;  please  address  inquiries  to  General  Ceramics 
Corporation,  Keasbey,  New  Jersey — Dept.  E. 


See  us  at  the  RADIO 
ENGINEERING  SHOW 
BOOTHS  2221-2223 

N«w  York  CollMum 
March  23rd  to  26th 


GENERAL  CERAMICS 


Tht  World's  Lortest  Producer  of  Ricrowoeo  Forrites 


NEW  OPPORTUNITIES 
FOR  ENGINEERS 

Positions  are  now  open  at  all 
levels  at  General  Ceramics- 
call  or  write  for  interview. 


TV  and  Radio 
Cores 


^  o  ®  « 

%  O  o  ® 


Magnetic 
Memory  Cores 


General  Purpose 
Cores 


Recording  Head 
Cores 


Microwave 

Ferrites 
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MAXWELL 
1  MAGNETICS  and 
MICROWAVE 

Creative  Imagination  was  for  James  Clerk  Maxwell  the  catalyst  that 
1  united  a  profound  physical  intuition  and  a  formidable  mathematical 

capacity  in  a  brilliant  formulii'ation  of  electromagnetics — the  basis  of 
all  today’s  practical  electromagnetic  applications. 

I 

At  National  Co.  creative  imagination  is  transmuting  observed  physical 
phenomena  and  mathematically  formulated  theory  in  such  applications 
as  long  range  microwave  transmission— extending  further  our  practical 
\  control  of  physical  phenomena. 

The  implications  of  these  new  means  of  communications  arc  manifold 
and  the  applications  multitudinous. 

•  ,  ^  National  Co.  is  a  community  of  minds  and  talents  that  enjoys  the  chal¬ 

lenge  and  the  prestige  of  success  in  such  advanced  fields  as  multipath 
transmission,  noise  reduction,  correlation  techniques  for  signal  process¬ 
ing.  Tropospheric  scatter  systems,  Ionospheric  scatter  systems,  molecular 
,  j  beam  techniques,  long  range  microwave  transmission  and  missile  check- 

I  out  equipment  using  microwave  and  digital  techniques.  ^ 

At  National  Co.  there  is  balance — an  outstanding  line  of  commercial 
I  receivers  and  components  keeps  National  Co.'s  business  steady. 


National  Co.  has  grown  with  the  Tradition  of  New  England  electronics. 
Your  needs  and  problems  receive  exceptional  attention  at  National  do., 
because,  here,  creativity  is  required,  recognized  and  rewarded. 

Write  or  phone 


National  xb 


National  Company,  Inc.,  Malden,  Mass. 


( 


RANSPAR 


(No  Amber  Tint) 


Now  —  the  many  advantages  of  a  transparent  sleeving 
(without  amber  tint)  are  available  in  conformance 
to  MIL-I-631C  (Grades  a  and  b,  Class  I  and  II,  Cat  1)  and 
AMS-3630-B.  New  Resinite  EP-69C  permits  easy  identification 
of  color-coded  wires  and  full  readability  of  printed  coding. 
An  all-purpose  material,  EP-69C  surpasses  all  MIL-I-631C 
requirements  and  offers  these  valuable  properties: 


HIGH  DIELECTRIC  NO  TACKINESS 

900  volts/mil.  (.016"  wall.  Slips  easily  over  wires 
Other  wall  thicknesses  harness  assemblies, 

proportionate).  j£|y|p 

FULL  SIZE  RANGE  -75’F  to  185°F 

#20  AWG  through  2V2"  ID  ( -  60*C  to  85°C) 


FLAME  RESISTANT  CORROSION  RESISTANT 

FUNGUS  RESISTANT  SOFT-WOUND  SPOOLING 

Exclusive  Resinite  packaging 
5  COLORS  delivers  full-round,  (not 

Transparent  black,  flattened)  sleeving, 

white,  red,  blue. 


H  Whatever  your  insulation 

H  sleeving  problem,  there’s  an 

H  appropriate  Resinite  material. 

H  Call  your  Resinite  distributor 

Resinite 

V 

r 

H  or  write  for  samples  and 

H  performance  data. 

rWllSd/t/e/l  CHEMICAL  COMPANY  Resinite  Department^ 

Plants:  Santa  Barbara,  Calif.  •  No.  Andover,  Mass. 

SPECIALISTS  IN  VINYL  SLEEVINQ  AND  TUBING  FOR  THE  AIRCRAFT,  ELECTRONICS,  ELECTRICAL  AND  PHARMACEUTICAL  FIELDS 


104 


CIRCLE  93  READERS  SERVICE  CARD 


March  13,  1959- ELECTRONICS 


ALL  AVAILABLE  NOW 


Modti  44  L  2>1000'2000  me 
^  2^2oo(mooo  me 
-  44  C  2-4000-7000  me 
44  X  2-7000-11^  me 


Insertion  loss  (max)  1  db,  Isolation  lQ-2(fdb^ 
Power  average  10  w,  Peak  10  kw 


Model-44  L  1- 1250-1350  me 
44  S  1-2700-3100  me 


Model  -  0  44  L  2  -  950-2350  me 


Power  average— 400  w 


D  44  S  2  -  2000-4000  me 


44  C  1-5200-5900  me 


Peak -10  kw 


D  44  S  22  -  2000-4000  me  I 


Insertion  loss  (max) -0.6  db 


Insertion  loss  (max)-l.O  db  D  44  C  22  -  4000-7000  me  I  Isolation  (min)- 12  db 


Isolation  (min)  — 10  db  D  44  X  22  —  7000-11,000  me  I  Poweraverage— 10  w 


The  isolators  shown  here  are  typical  of 
the  wide  variety  of  new  ferrite  and  solid 
state  devices  developed  and  manufac¬ 
tured  by  Sperry  Microwave  Electronics 
Company.  AH  of  these  components  rep¬ 
resent  the  latest  technical  advances-all 


are  the  result  of  more  than  six  years  of 
intensive  research  devoted  to  this  highly- 
specialized  field. 

For  additional  information,  write  to 
Sperry  Microwave  Electronics  Com¬ 
pany,  Clearwater,  Florida. 


Visit  our  booth  I4I0-I4I6,  1959  Radio 
Engineering  Show,  March  23-26. 


SPCRRY  MICROWAVE  ELECTRONICS  COMPANY.  CLEARWATER.  FLORIDA  •  DIVISION  OF  SPERRY  RAND  CORPORATION 
Address  all  Inquiries  to  Clearwater,  Florida,  or  Sperry  Qyroacope  offices  in  New  York  •  Cleveland  •  New  Orleans  •  Los  Angeles  •  San  Francisco  •  Seattle 
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Here  is  your  solution! 

100%  testing 


—systems,  circuits, 
and  components— 


of  electronic  equipment 


by  Automation 


specializes  in  assuring  the  reliability  of  electronic  and  electrical 
equipment,  whether  components  or  complete  systems.  Automatic  testing, 
for  factory  or  for  ground  support,  can  accurately  and  completely  diagnose 
electronic  systems.  Existing  and  incipient  faults  are  found  in  far  less  time 
than  by  other  quality  control  or  maintenance  methods.  90%  cost  reduc¬ 
tions  can  be  expected!  Benefit  from  our  extensive  experience  in  adapting 
automatic  methods  to  test  problems,  either  with  equipment  designed  to 
your  requirements  or  with  our  standard  equipments. 


Tape-Programmed  Circuit  Tetter 

Tests  electronic  ond  electrical  circuits  ond 
systems  occording  to  values  punched  in  tape. 

Model  180 

Mittile  Test  Console  I 

Continuously  monitors  circuits  of  main  mis*  i 

sile  wiring  harness  undergoing  IS-minute 
vibration  test.  Custom  made 

1 

Automatic  Circuit  Tetter 

L  Voltages,  impedances,  resistances,  etc.  of 

complex  circuits  and  equipment  are  checked 
on  o  go/no-go  basis.  Model  fOO 

Mittile  Check  Out 

Performs  final  electrical  lest  on  missile  guid* 
once  head.  Custom  made  i 

Automatic  Circuit  Tetter 

Designed  especially  for  rock-mounted  test 
instollotions,  this  it  another  in  the  series  of 

CTI  Supertesters  shown  above.  Model  104 

Mittile  Hi-Pot  Test  Station  j 

Hi-pots  main  forward  and  oft  missile  wiring  | 

harnesses.  Custom  mode  ' 

1 

t 

i 

m 

I 

H  Component  Tetter 

Insertion  of  a  punched  cord  instontly  pro- 
grams  test  series  and  test  limits  for  any  one 

HI  of  the  seven  basic  electronic  components, 

t  Model  176 

Tope  Reader  ^ 

For  programming  automatic  equipment,  this  1 

reader  provides  80  bits  of  information  at  each  !  ^ 

odvonce  of  the  punched  tope.  Model  171  |  , 

La 

m 

CabU  T**l*r 

Simultaneously  measures  continuity,  leokage, 
and  d-c  hi-pot  on  complex  coble  hornesses. 
The  latest  state  of  the  art  in  cable  testing. 

Model  165 


Tape  Punch  and  Tape  Duplicator 

Facilitates  tape  programming,  and,  used  with 
obove  reader,  reproduces  and  speeds  editing 
of  tapes.  Models  J73  and  174 


CALIFORNIA  TECHNICAL  INDUSTRIES 

DIVISION  OF  TEXTRON  INC. 

BELMONT  7,  CALIFORNIA 
Foremost  in  Automatic  Testing 


See  this  equipment 
at  the  New  York 
IRE 

SHOW 

Booths  1111-1112 


Enginters:  Carter  opportunities  ore  currently  available  at  CTI 
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Size 


NEW  ALLEN-BRADLEY 

Adjustable 
Fixed  Resistor 


BRUSH  HOLDER. 


ADJUSTING 

SCREW 


MOUNTING  HOLE  , 


CARBON  BRUSH, 


RESISTANCE 

TRACK 


COLLECTOR 

TRACK 


MOLDED 

PHENOLIC 


MOUNTING  HOLE 


PHANTOM  VIEW  OF  HOT  MOLDED 
TYPE  R  ADJUSTABLE  FIXED  RESISTOR 


Exclusive  hot  molded  dual  track  resistance  element  and 
carbon  brush  give  unmatched  reliability  and  long  life 


SPECIFICATIONS 

Power  Rating:  Vi  watt  at  70*C  ambient 
Voltage  Rating:  350  volti  maximum 
Temperature  Range:  ~55*C  to  120*C 
Resistance  Range:  total  resistance  values  from 
1 00  ohms  to  2  .5  megohms  ±  1 0%  or  ±20% 
Adiustment:  approximately  25  turns 
Dimensions:  approximately  IVi' x  21 /64' x  Vi' 
Terminals:  lug  and  pin  type  terminals  on  0.1 'grid 
system  and  are  gold  plated  for  ease  of  soldering. 


Here’s  a  new,  compact,  adjustable  fixed  resistor — the  Type  R — 
with  Allen-Bradley’s  exclusive  hot  molded  resistance  element.  It’s 
the  same  type  resistance  element  used  in  the  popular  Type  J  and 
Type  G  units  .  .  .  which  have  proved  unequaled  for  reliability  and 
long  life.  Operation  is  exceptionally  smooth— no  abrupt  resistance 
changes  occur  with  adjustment.  The  molded  case  of  the  Type  R 
adjustable  fixed  resistor  is  watertight  and  dust-tight.  The  mount¬ 
ing  for  the  moving  element  is  self-locking  to  assure  stable  setting 
— and  the  entire  unit  can  be  “potted”  after  adjusting.  The  adjust¬ 
ment  screw  has  a  “free  wheeling”  clutch  to  prevent  damage. 

Send  for  complete  information  on  this  latest  addition  to  the 
Allen-Bradley  line  of  quality  potentiometers. 

Allen-Bradley  Co.,  222  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 

In  Canada:  Allen-Bradley  Canada  Ltd.,  Gsdt,  Ont. 


RADLEY 


AB 


QUALITY 


'i  •  ‘  L 

ARE  YOU  INTERESTED  IN 

Cutting  Assembly 
Costs? 


Actual  R  ^ 


New  “Auto-Coat  process”  makes 
high  speed  machine  assembly  pos¬ 
sible — but  it  also  makes  manual 
assembly  quicker — at  lower  cost! 

AIlen-Bradley’s  new  “Auto-Coat  process” 
provides  a  tough,  smooth  insulating  coat¬ 
ing  of  uniform  thickness — it  does  not  use 
wax  or  other  sticky  impregnants  which 
are  bound  to  clog  automatic  machines.  The 
physical  uniformity  of  these  capacitors  per¬ 
mits  accurate  mechanical  or  manual  inser¬ 
tion  on  printed  boards. 

With  “rundown”  on  leads  eliminated,  the 
capacitor  is  jjermitted  to  rest  directly  on 
printed  boards — for  solid,  three-point 
mounting.  Costly  cleaning  or  crimping  of 
wires  to  prevent  soldering  failures  is  a  night¬ 
mare  of  the  past;  lead  inductance  is  less. 

Allen-Bradley  Type  A  Ceramic  Capacitor 

"Standardized"  Remarkable  uniformity! 

diameter  Diameter  and  thickness 

CUar.  Smooth,  tough, 

marking  JF"  J  and  resilient 


Smooth,  tough, 
and  resilient 
coating 


"Eye  appeal" 
color 


No  "rundown" 
on  leads 


Superior 

electrical 

characteristics 


-  Rigid,  hot* 
solder-coated 
leads 


A  New  Process... 
plus  a  New  Concept  in 
Ceramic  Capacitor 
Standardizatioii ! 

.  .  .  provides  superlative 

electrical  properties 

Standardization  on  only  one  size  of  capacitor — 0.55'  diam — 
for  most  values,  permits  scientific  selection  of  ceramic 
materials  with  the  optimum  dielectric  constant  for  each 
capacitance  value.  Through  such  advanced  design  technique, 
Allen-Bradley  Tyjie  A  ceramic  capacitors  provide  greater 
dielectric  strength  and  greater  breakdown  voltage  . . .  creep- 
age  paths  are  also  increased.  In  addition,  the  coefficients 
of  temperature,  frequency,  and  voltage  are  lower  .  .  .  and 
the  iKJwer  factor  is  lower,  too. 

AIlen-Bradley’s  standardizing  on  one  size  for  all  capaci¬ 
tance  values  has  produced  a  superior  capacitor  that  can  be 
assembled  by  machines  on  printed  boards  at  lower  cost. 
Manual  assembly  costs  are  reduced,  and  capacitor  inventory 
costs  are  also  reduced. 

Allen-Bradley  Type  A  capacitors  are  available  in  general 
puriJose,  stable,  and  temperature  compensating  types  in  the 
most  frequently  used  values.  Send  for  new  data  sheets. 

Allen-Bradley  Co.,  222  W.  Greenfield  Ave.,  Milwaukee  4,Wis. 
In  Canada:  Allen-Bradley  Canada  Ltd.,  Galt,  Ont. 
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SoMd-proptllant 
auxiliary  power  unit 


pressure  vessel 


100  MILLION  JET  ENGINE  BLADES 

1.1  MILLION  AIRCRAFT  AND  MISSILE  FUEL  PUMPS 

APU’S  FOR  6  DIFFERENT  MISSILES 


rently  engaged,  in  cooperation  with  E.  I. 
du  Pont  de  Nemours  &  Co.,  in  the  devel¬ 
opment  of  manufacturing  techniques  to 
handle  niobium  and  its  alloys. 

In  product  design  and  development, 
Tapco’s  500-man  engineering  team  is 
experienced  in  a  wide  range  of  specialties, 
including  hydraulics,  aerodynamics,  elec¬ 
tronics,  pneiunatics,  thermodynamics,  and 
nucleonics. 

Aircraft  and  missile  technology  increas¬ 
ingly  demands  mechanical  systems,  equip¬ 
ment,  and  components  that  can  meet 
uncommon  requirements  of  precision, 
strength,  and  reliability  under  the  most 
severe  environmental  conditions.  The  com¬ 
bination  of  engineering,  metallurgical  and 
manufacturing  competence  represented  in 
the  $160,000,000  per  year  activities  of  the 
Tapco  Group  provides  an  integrated  capa¬ 
bility  of  unusual  effectiveness  for  the 
design  and  manufacture  of  such  products. 


These  are  some  of  the  products  of  the 
Tapco  Group  of  Thompson  Ramo  Wool¬ 
dridge  Inc.  With  $150,000,000  of  high- 
efiRciency  production  facilities,  Tapco  is 
one  of  the  nation’s  leaders  in  the  develop¬ 
ment  and  manufacture  of  mechanical 
systems,  equipment,  and  components  that 
must  meet  stringent  performance  specifi¬ 
cations  under  extreme  conditions  of 
temperature,  corrosion,  and  stress. 

Through  its  metallurgical  and  chemical 
laboratories,  Tapco  continually  extends  its 
capabilities  in  the  technology  of  high-tem¬ 
perature  alloys,  powder  metallurgy, 
cermets,  ceramics,  and  other  materials. 
Tapco  was  one  of  the  principal  pioneers 
in  the  fabrication  of  titanium,  and  is  cur¬ 


Miuil*  fyro 
(round  tost  unit 


Thompson  Ramo  Wooldridge  Inc. 


MAIN  OFFICES 

CLEVELAND  1T,  OHIO 

LOS  ANSELES  45,  CALIFORNIA 
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Engineers 

Scientists 

who  are  attending  the 

I.R.E.  Convention 

March  23-26 

and  who  can  contribute  importantly  to  our 
advanced  electronic  programs  are  invited  to 
contact  the  Litton  Industries  Representative, 
Mr.  C.  T.  Petrie,  at  the  Convention  hotel. 
Phone  PLaza  5-4225 


One  of  several  satisfactions  at  Litton  Industries 
Electronic  Equipments  Division  is  the  experi¬ 
ence  of  participating  in  research  that  moves 
through  development  and  engineering  to  com¬ 
pleted  production.  Work  now  in  progress 
includes  advanced  complete  systems  for  mili¬ 
tary,  industrial  and  commercial  applications; 
while  computer  techniques  are  being  projected 
to  the  spectrum  of  1970. 


INERTIAL  GUIDANCE 
AND  CONTROL: 

RESEARCH 

ELECTRO-MAGNETIC 

DEVICES 

PRECISION  MECHANISMS 
SERVO  SYSTEMS 
DESIGN 


RADAR  AND 
COUNTERMEASURES: 

ANALYSIS 

DESIGN 

TACTICAL  DATA 
PROCESSING  SYSTEMS: 

ELECTRONIC  PACKAGING 
DIGITAL  SYSTEMS 
LOGICAL  DESIGN 
VIDEO  CIRCUITS 
SYSTEMS  ANALYSIS 


COMPUTER  CONTROLS 
AND  SYSTEMS: 

THEORETICAL  PHYSICS 
ANALYSIS-LOGIC  DESIGN 
RELIABILITY  STUDIES 
RESEARCH 


Staff  openings  exist  now  in  the  fields  listed 


CB 


LITTON  INDUSTRIES 

Electronic  Equipments  Division 
Beverly  Hills,  California 


AT  THE  CONVENTION,  VISIT  OUR  BOOTHS  #1610-1661,  1709-1715,  3913 
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Amperex®  tubes 

are  making  music  in  the 
world^s  finest 
systems . . . 


AMPEREX  ‘preferred’  tube  types  have  proven 
themselves  in  the  world’s  finest  monophonic  ampli¬ 
fiers.  Now  AMPEREX  is  paving  the  way  with  tubes 
for  the  world’s  finest  Stereophonic  systems.  Devel¬ 
oped  in  the  research  laboratories  of  Philips  of  the 
Netherlands,  and  applications-engineered  by 
Amperex  for  the  American  electronics  industry,  these 
ultra-advanced  tubes  have  proven  their  reliability  and 
unique  design  advantages  in  late  model  amplifiers 
and  tuners  of  the  world’s  leading  high  fidelity  manu¬ 
facturers.  Sold  by  franchised  dealers  everywhere . . . 
available  for  off-the-shelf  deliveries  in  any  quantity. 


Detailed  data  and  applications  engineering  assist¬ 
ance  available  from  Semiconductor  and  Special 
Purpose  Tube  Division,  Amperex  Electronic  Corp., 
230  Duffy  Avenue,  Hicksville,  Long  Island,  N,  Y. 


ask  Amporox 

mOout  M-n  tak9»  tor  M-tl  ttana  elremUrr 
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6CAT/EL34  — Exceptionally  linear,  Mgh-power  out- 

But  pentode  with  low-voltage  drive  requirement*, 
p  to  too  watts  in  push-pull. 

ElM/iaaS-Unique  AF  power  pentode  combining 
high  gain  and  linearity  with  9-pin  miniature  con¬ 
struction.  Up  to  17  watts  in  push-pull. 
ELM/MWS-Low  voltage,  high  current  version  of 


the  type  ELM/6BQ5.  Up  to  20  watts  in  push-pull. 
ECLI2/IBIM-Trlod*-p*ntod*.  Up  to  8  watts  In 
push-pull. 

UCLI2/$0BIM-Serles  string  (100  ma.  SOv)  version 
of  ECL82/6BM8. 

PCL82/18A8-S*rl*s  String  (300  ma.  16v)  version 
of  ECL82/6BM8. 


VOI.TAGK  Anal 

EF88/828T-Hlgh-gain  pentode  with  exceptionally 
low  hum,  noise  and  microphonics.*  Paiilcularly 
suitable  for  pre-amplifier  and  input  stages.  Similar 
to  the  Z739  and  the  5879. 
ECC81/12AT7-Medium-gain  dual  triode  with  low 
hum,  noise  and  microphonics.  Replaces  the  12AT7 
without  circuit  changes. 

ECC82/12AU7-Low-gain  dual  triode  with  low  hum, 


noise  and  mIcrophonIcs.  Replaces  the  12AU7  with¬ 
out  circuit  changes. 

ECC83/12AX7-High-gain  dual  triode  with  low  hum, 
noise  and  igicropnonics.  Replaces  the  12AX7  with¬ 
out  circuit  changes. 

ECF80/8SL8- High- gain  triode-pentode  with  tow 
hum,  noise  and  microphonics. 


8D18/ECC88-Frame  grid,  sharp  cut-off  twin  triode. 
Particularly  suitable  for  cascode  circuits,  RF  8  IF 
amplifiers,  mixer  8  phase  inverter  stages.  Fea¬ 
tures  high  transconductance  and  low  noise. 
*8ES8-Similar  to  6DJ8/ECC88.  Has  remote  cut-off 
characteristics. 

•8ER5-Frame  grid  shielded  triode  with  remote  cut¬ 
off  characteristics.  Suitable  for  RF  amplifiers  In 
TV  8  FM  tuners.  Features  high  transconductance 

RKCTIPII 

EZ80/8V4- Indirectly  heated,  full-wave  rectifier 
with  6.3  V,  0.6  amp.  heater,  90  ma.  output  capac¬ 
ity  and  9-^n  miniature  construction. 

EZ81/8AC4  — Indirectly  heated,  full-wave  rectifier 
with  6.3  V,  1  amp  heater,  ISO  ma.  output  capacity 
and  9-pin  miniature  construction. 


and  low  noise. 

tECC8S/8AM-High  gain  dual  triode  for  FM  tuners 
with  shield  between  sections  for  reducing  pecu¬ 
lator  radiation. 

E8F89/80C8-DUO  diode-pentod*  with  remote  cut¬ 
off  characteristics.  Suitable  for  RF  8  IF  amplifiers. 
ECF80/6BL8-High  gain  triode-pentode  for  RF  am¬ 
plifiers. 

ER  TVPBS 

6Z34/9AR4- Indirectly  heated,  full-wave  rectifier 
with  5  V,  1.9  amp  heater  and  250  ma.  output 
capacity.  Octal  base.  Replaces  the  5U4C  without 
circuit  changes  with  the  advantage  of  lower 
tube  voltage  drop  because  of  the  unipotentlal 
cathode. 


Also  Available:  INDICATOR  TURK  TVRKR 


EM84/8F68-lndicating  pattern  is  a  varying  length 
bar.  For  use  In  broadcast  receivers  and  tape 
recorders. 


DM70/1M3-Subminlatur*  type  with  “exclamation 
mark"  indicating  pattern.  Features  low  filament 
consumption  (25  ma.). 

IIUM  DIOOKS 


1NS42-Matched  pair.  Replaces  6AL5  In  FM  de¬ 
tector  circuits. 


1N87A-High  RF  rectification  efficiency  diode.  Suit¬ 
able  for  AM  detector  circuits. 


*300,  430  8  600  ma  series  string  versions  available, 
t300,  150  t  100  ma  series  string  versions  available. 


Thanka  to  the  special  materials  and  construction  of  improved  Ketay 
synchros,  the  moisture-resistance  standards  of  Mil  Spec  20708 
(superseding  all  previous  specifications)  can  be  met  or  exceeded. 

Many  of  these  special  materials  and  design  features  are  exclusive  with 
Ketay  .  .  .  the  only  source  currently  manufacturing  and  shipping  a 
wide  range  of  the  new  Mil-type  synchros. 

Stainless  steel  housing,  shafts,  and  bearings  . . .  stators  potted  in 
anti-fungus  epoxy  resin  .  .  .  hermetically  sealed  windings  .  .  . 
thru-bore  construction  for  fewer  parts  and  less  space  where  moisture 
can  collect .  .  .  these  and  a  variety  of  other  Ketay  features  all  give 
extra  protection  against  moisture  damage. 

For  high  performance  and  dependability,  despite  extremes  of 
humidity  and  temperature,  specify  Ketay  synchros  and  other 
precision  components,  available  in  production  quantities  in  sizes 
from  8  to  23.  Sixty  cycles  per  second  units  are  available  as  small 
as  size  15.  Units  one  or  more  sizes  smaller  and  lighter  than  previously 
required  can  often  be  used,  because  of  Ketay’s  superior  accuracy. 
Units  of  3'  and  2'  accuracy  are  available  for  immediate  delivery. 
Ketay  engineers  are  working  with  manufacturers  whose  prototype 
systems  have  unusual  environmental  and  accuracy  requirements. 

Call  or  write  for  help  in  solving  your  special  problems. 


e^mp^m$nU: 
tYNOHIIOt 
HttOLVCM 
POTCMTIOMtTKRt 
SCRVO  MOTORS 
TAOHOMCTERt 
SERVO  AMPLIFIERS 
OYROMEOHANISMS 

Catmlo0um  svailsM 


Division  of  United  Aircraft  Corporation 


KETAY  T  DEPARTMENT,  Com  mack,  Long  Island,  N.Y. 
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Wide  Bandwidth 


with 


True 


Differential 


Input 


f  Only  Epsco 
Instrumentation 
Amplifiers  give  you 
all  these  features... 


•  WIDE  BANDWIDTH  .  .  .  dc  to  150  kc 
at  gain  of  100 

•  TRUE  DIFFERENTIAL  INPUT  .  .  . 
balance,  tow  capacity 

•  HIGH  COMMON  MODE  REJECTION 

200,000  to  1  dc  . . .  50,000  to  1  ac 

•  HIGH  GAIN  .  .  .  selectable  gains  of 
100,  200,  500,  1000,  2000 

•  HIGH  STABILITY  .  .  .  drift  less  than 
2/iV  per  day;  less  than  5ny  long  term 
cumulative  drift 

•  LOW  NOISE  .  .  .  less  than  3  fiv  rms  to 
50  cps 

•  HIGH  POWER  OUTPUT  ...  db20  volts, 
up  to  40  ma 

•  100,000  OHM  INPUT  IMPEDANCE 

•  FAST  RISE  TIME  ...  2.3  fiiec.  for  full 
scale  step  input  at  gain  of  1 00 

•  WIDE  DYNAMIC  RANGE  .  . .  unsaturat- 
ing  at  twice  nominal  output 

•  NO  ADJUSTMENTS  OR  CALIBRATIONS 

•  NO  BATTERIES 


With  the  ever-increasing  need  for  greater  acctiracy  in  dynamic 
instnunentation  the  demand  for  an  expanding  bandwidth  in 
signal  amplification  becomes  more  and  more  urgent.  Epsco 
Instnunentation  Amplifiers  not  only  meet  the  bandwidth 
challenge,  but  they  alro  provide  true  differential  input. 

Available  rack -mounted  or  in  portable  units.  Write  for  Bulletin  105801 
for  complete  technical  information  and  options  available. 

€psc^> 


data  control 


EpKO,  Inc..  Instrummts  &  Equipment  Division,  588  Commonwealth  Avenue,  Boston  1 5,  Mossochusett 


ELECTRONICS -March  13,  1959 


CIRCLE  1S2  READERS  SERVICE  CARD 


Design  better  products  with 


SIM^ 


RTV  cures  at  room  teuiptratun! 


•  • .  protects  against  moisture  and  shock 
■  . .  retains  eiectricai  properties  at  high  temperatures 


Potted  with  Silastic  RTV,  a  component  can 
(center)  is  ready  for  use  In  Southwestern 
Industrial  Electronics'  geophysical  amplifier. 
Silastic  RTV  protects  and  seals  circuits 
against  many  haurds. 


TYPICAL  PROPERTIES  OF  SILASTIC  RTV 

Temperature  range . ~100to480F 

. _70to250C 

Dielectric  strength,  volts  mil  .  .  300  to  500 

Surface  resistivity  at  50% 

Relative  humidity,  ohms  ....  2.8  x  10^’ 


Dielectric  constant, 

10'  cycles  per  second .  2.5 

Dissipation  factor, 

10°  cycles  per  second . 0.003 


Protect  and  seal  sensitive  electronic  instruments  this  new, 
“do-it-yourself”  way.  Silastic*  RTV,  the  Dow  Corning 
silicone  rubber,  vulcanizes  at  room  temperature  to  form  a 
rubbery  silicone  solid  overnight.  Simply  apply  with  calking 
gun  or  by  hand  —  no  processing  required.  Parts  made  with 
Silastic  RTV  withstand  temperatures  from  —70  to  250  C, 
resist  moisture  and  oxidation,  cushion  vibration  and  shock. 
Dielectric  properties  are  excellent.  Use  Silastic  RTV  for 
encapsulating,  potting  or  calking.  Free  literature  available. 


If  you  consider  ALL  the  properties  of  a  silicone  rubbery 

you’M  specify  SILASTIC, 


Domr  Corning  corporation 

MIOI-AND.  MICHIGAN 
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Dow  Corning  Silicone  Dielectrics 


Trop-Arctic  temperoture-test  chamber 


SILICONE-GLASS  LAMINATES  SURVIVE 
DEEP  FREEZE,  OVEN  HEAT 

Virtually  unaffected  by  temperatures  as  high 
as  250  C,  silicone-glass  laminates  are  ideal 
insulating  and  structural  materials.  They  are 
lightweight,  strong,  moisture  and  arc  resist¬ 
ant  .  .  .  have  low  loss  factor,  low  moisture 
absorption.  Can  be  drilled,  machined,  sanded, 
sawed.  Supplied  in  various  finished  shapes  by 
leading  laminators. 
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West  Coast  Electrical  Monufocturing  Corporation  solenoid 


SYLKYD  ENAMELED  WIRE 
AIDS  MINIATURIZATION 

Heat-stable  Sylkyd’’  enameled  magnet  wire 
makes  it  possible  to  design  smaller  and 
more  reliable  electronic  equipment.  Equal 
in  diameter  to  Class  A  wire,  Sylkyd  enam¬ 
eled  wire  is  suitable  for  use  in  180  C  insu¬ 
lation  systems;  resists  moisture,  corona, 
most  chemicals;  has  good  shelf  life  and 
handling  properties.  .Write  fQt  new.  Ulus* 
trated  brochure. 
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SILICONE  VARNISH  GIVES 
LONG  LIFE  IN  HIGH  AMBIENTS 

Impregnated  with  Dow  Corning  Silicone  Varnish, 
the  insulating  components  of  miniature  coils,  servos, 
motors,  transformers  and  other  assemblies  are 
bonded  into  moisture  resistant  insulation  systems 
having  high  dielectric  strength.  Combined  with  other 
silicone  components,  silicone  varnishes  assure  maxi¬ 
mum  reliability,  permit  operating  temperatures  up 
to  250  C  ...  aid  miniaturization  .  .  .  increase  life 
while  protecting  against  many  chemicals,  corrosive 
atmospheres,  other  environments. 
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American  Machine  ond  Manufacturing  G>.  miniature  coil* 


For  further  Infornnation  on  these  products,  write  Dept.  489 
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and  here  are  the  reasons  why 


Abridged  Data 


^  34W  of  high  fidelity  stereo  output  per 
channel  from  two  tubes  in  ultralineai 
push-pull 


EFte 

6267 

Eccia 

I2AX7 

EZI1 

6CA4 


AF  input  pentode  with  exceptionaily 
Bood  micropHony  and  high  gain. 

Double  criode,  lew  hum,  low  micro* 
phony,  low  noiae,  high  gam  input  cube. 

Miniature  full  wave  cathode  type  rectifier 
with  high  voltage  and  with  good  regula¬ 
tion  supplying  up  to  150mA. 

Bantal  full  wave  cathode  type  rectifier, 
supplying  high  voltage  with  good  regula¬ 
tion  and  with  currents  up  to  250mA. 

Miniature  triode  pentode  for  use  as  audio 
amplifier  and  output  tube.  Two  cubes  in 
ultralinear  push-pull  can  supply  up  to 
7  watts  of  stereo  power  per  channel. 

Miniature  12  watt  high  slope  pentode.  A 
medium  power  high  fidelity  tube  particu¬ 
larly  suitable  for  compact  stereo  circuits, 
up  to  17  watts  per  channel. 


^  very  high  slope  of  11,000  ohms  re¬ 
sulting  in  high  sensitivity  with  low  drive 
requirements 


ECLS2 

6BM8 


^  modern  construction  —  an  all-glass 
bulb  with  a  pressed  glass  foot  on  an  octal 
base 


^  may  be  operated  at  high  anode 
voltage 


Typical  performance  details  for  this  tube  are  given  hen 
and  supplies  write  to  one  of  the  distributors  listed 


for  further  information 


Supplies  available  from : 

In  the  U.t.A. 

International  Electronics  Corporation, 
Dept.  E3,  81  Spring  Street,  N.  Y.  12. 
New  York,  U.S.A.  Worth  6-0790 

In  Canada 

Rogerts  Electronic  Tubes  &  Components. 
Dept.  I  0,  116  Vonderhoof  Avenue, 
Toronto  17,  Ontario,  Canada. 

Hudson  5-8621 


Mullaid 


ELECTRONIC  TUBES  used  throughout  the  world 


"Mullard"  is  the  trade  mark  of  Mallard  Ltd.  and  is  registered  in  most 
of  the  principal  countries  of  the  world. 


Mullard 


MULURD  OVERSEAS  LIMITED,  MULURD  HOUSE,  TORRINSTON  PLACE,  LONDON,  ENOLANO 

MEV8S 
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Solving  switch  problems  fast . . . 


r 


Centmab 


your  job . 


and 


S«fiM  100:  ‘Mt'  diameter 
Rating:  0.5  amp.  at  6  VDC, 
100  ma  at  110  VAC 
Breakdown:  750  V.  R.M.S. 
Up  to  12  positions/section 


Serim  20:  IMi  diameter 
Rating:  2  amp.  at  15  VDC, 
150  ma  at  no  VAC 
Breakdown:  1500  V.  R.M.S. 
Up  to  12  positions/section 


Soriet  275:  IH  diameter 


Rating:  2  amp.  at  15  VDC, 
150  ma  at  no  VAC 


150  ma  at  110  VAC 
Breakdown:  1500  V.  R.M.S 
Up  to  23  positions/section 


Soriot  230:  3M  diameter 
Rating:  25  amp.  at  6  VDC, 
7V5  amp.  at  110  VAC 
Breakdown:  3000  V.  R.M.S 
Up  to  24  positions/section 


Your  switch  problems  can  be  solved  quickly  and 
efficiently  at  centralab.  No  matter  how  unusual 
or  difficult  the  switch,  you  can  get  samples  fast, 
quotations  fast,  and  production  fast!  This  is  a 
result  of  years  of  specialized  experience  and 
superior  facilities  for  designing  and  manufacturing 
a  wide  variety  of  switch  types. 

Typical  of  the  extensive  range  of  units  available 
to  you  are  the  four  centraiab  ceramic  section 
switches  shown  here.  These  switches,  and  many 
others,  are  also  available  with  phenolic  sections, 
for  economy  applications,  or  where  a  larger  num¬ 
ber  of  positions  is  required. 


DESIGN  AIDS  FOR  ENGINEERS 

centralab’s  unique  Switch  Visualizer,  which 
simulates  actual  switch  operation,  will  help  you 
simplify  and  speed  up  switch  design.  Used  in 
conjunction  with  our  detailed  layout  sheets  (avail¬ 
able  for  all  CENTRALAB  switch  types),  they  greatly 
facilitate  your  job  in  switch  design  (and  ours,  too). 
Write  for  them  today — along  with  a  copy  of 


CENTRALAB  Switch  Catalog  42-405. 


A  Division  of  Globe-Union  Inc. 

914C  E.  KEEFE  AVE.  •  MILWAUKEE  1,  WIS. 
In  Canada:  804  Ml.  Pleasant  Rd.,  Toronto  12,  Ont. 


VARIABLE  RESISTORS  •  ELECTRONIC  SWITCHES  •  PACKAGED  ELECTRONIC  CIRCUITS  •  CERAMIC  CAPACITORS  •  ENGINEERED  CERAMICS 
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I 


AEROCOM'S  1046  H.  F.  TRANSMIHER 


POWER*  STAB  I IIIY 


1000  WAHS 


WITH 


.003%  STABILITY 


Rugged,  versatile  general  purpose  H.F. 
transmi  tier— Aerocom’s  1046  packs  1000 watts 
of  power  and  high  .003%  stability  under 
normal  operating  conditions  (0®to  +  SO^C.). 
Excellent  for  point-to-point  or  ground-to* 
air  communications. 

Multi-channel  operation  on  telegraph  Al» 
or  telephone  A3  with  GM-8A  modulator . . . 
new  Aerocom  1046  can  be  remotely  controlled 
with  TMC-R  at  control  position  and  uses  only 
one  pair  of  telephone  lines.  In  A3  operation, 
the  local  dial  control  panel  is  located  iq 
modulator  cabinet. 

Transmitter  cabinet  has  8^  inch  panel 
space  available  for  either  local  dial  control 
panel  or  frequency  shift  keyer. 

Model  1 046  operates  on  4  crystal-controlled 
frequencies  (plus  2  closely  spaced  frequen¬ 
cies)  in  the  band  2.0—24  Mcs.  Operates  on 
one  frequency  at  a  time;  channeling  time 
2  seconds.  Operates  into  either  balanced  or 
unbalanced  loads.  Operates  in  ambient  -35** 
to+50®  C.  Power  supply:  nominal  220  volts, 
90-60  cycles,  single  phase. 

Complete  technical  data  on  request 

Now!  Complete-package,  192  channel,  H-P., 
75  pound  airborne  communications  equipment 
by  Aer-O-Com!  Write  us  today  for  details! 


AEm-O-jeOM 


3090  S.W.  37th  AVENUE 


MIAMI  33.  FLORIDA 
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COAXIAL 


DISCONNECT 


Vitit  U(  at  Th«  IRE  Shew 
March  23-36,  19S9 
•eolht  2234-223a 


IN 

SECONDS! 


COAXICON  —brand  new.  One  stroke  of  the  A-MP  precision  tool  does  it. 

Two  strokes  and  you  have  the  pin  and  receptacle  units  permanently  attached  to 
coaxial  cable.  For  low  level  circuitry,  either  panel  moimted  or  free  hanging. 

•  Reliability— the  highest.  Cost- lower  than  anything  you’re  now  using. 

•  Further,  coaxial  cable  is  fully  supported  against  vibration. 

•  All  this  in  seconds  ...  no  more  burned  insulation  ...  no  more  tedious  soldering 
...  no  more  doubtful  connections.  Attachments  at  unbeatable  speed  that 

give  you  the  finest  termination  at  the  lowest  total  installed  cost. 

Write  for  more  information  today. 

AMP  Incorporated 

GENERAL  OFFICES:  HARRISBURG,  PENNSYLVANIA 

A-MP  products  and  engineering  assistance  are  available  through  subsidiary  companies  in:  Canada  •  England  •  France  •  Holland  •  Japan 
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Significant  contributions  to  the  advancement  of  the  state 
of  the  art  in  electronics  have  been  made  by  Lockheed 
engineers  and  scientists.  As  manager  of  important  missile 
and  weapon  systems,  the  Division  has  solved  a  variety  of 
problems  in  the  electronics  field.  These  include:  com¬ 
puter  development;  telemetry;  radar  and  data  link;  trans¬ 
ducers  and  instrumentation;  microwave  devices;  antennas 
and  electromagnetic  propagation  and  radiation;  ferrite 
and  MASER  research;  solid  state  electronics,  including 
devices,  electro-chemistry,  infrared  and  optics;  and  data 
reduction  and  analysis. 

Over  one-fifth  of  the  nation’s  missile-borne  telemetering 
equipment  was  produced  by  Lockheed  last  year.  Its  PAM/ 
FM  miniaturized  system  provides  increased  efficiency  at 
one-fourth  the  weight  of  FM/FM  missile-borne  systems. 

Advanced  development  work  in  high-enqrgy  batteries 
and  fuel  cells  has  resulted  in  a  method  for  converting 
chemical  energy  directly  into  electrical  power  that  prom¬ 
ises  a  fuel  utilization  of  almost  100%  and  an  energy  con¬ 
version  efficiency  of  70%  or  better. 

Areas  of  special  capability  in  computer  development 
include  the  design  of  large  scale  data  handling  systems; 
development  of  special  purpose  digital  computing  and 

Lockheod !  MISSILES 


analog-digital  conversion  devices;  development  of  high 
speed  input-output  equipment;  and  advanced  research  in 
computer  technology,  pattern  recognition,  self-organizing 
machines,  and  information  retrieval. 

Other  major  developments  are:  a  digital  flight  data 
recorder  able  to  record  each  of  24  channels  every  few 
seconds;  digital  telemetry  conversion  equipment  to  reduce 
telemetered  test  data  to  plotted  form  rapidly  and  inexpen¬ 
sively;  advancements  in  the  theory  of  sequential  machines; 
and  a  high  speed  digital  plotter  that  can  handle  some  four 
thousand  points  per  second  with  the  finished  plot  pro¬ 
grammed  into  the  data  tape  as  a  continuous  curve. 

Lockheed  Missiles  and  Space  Division  is  engaged  in  all 
fields  of  the  art  — from  concept  to  operation.  Its  programs 
reach  far  into  the  future  and  deal  with  unknown  environ¬ 
ments.  It  is  a  rewarding  future  which  scientists  and  engi¬ 
neers  of  outstanding  talent  and  inquiring  mind  are  invited 
to  share. 


"The  organization  that  contributed  most  in  the  past  year 
to  the  advancement  of  the  art  of  missiles  and  astro- 
nauf/cf”— national  missile  inoustxy  conference  award. 


AND  SPACE  DIVISION 


SUNNYVALE.  PALO  ALTO.  VAN  NUYS,  SANTA  CRUZ,  SANTA  MARIA,  CALIFORNIA  •  CAPE  CANAVERAL.  FLORIDA  •  ALAMOGORDO,  NEW  MEXICO 


OF  SPACE  TECHNOLOGY 


(top  left)  6"  miniaturized  TV  camera,  a  Lockheed 
first  in  both  the  missile  and  television  fields. 

(top  right)  Automatic  Checkout  and  Readiness 
Equipment  (“ACRE”)  system  developed 
by  Lockheed  combines  outstanding 
performance  at  lowest  cost  in  the 
industry.  It  includes  internal,  stored 
programs;  magnetic  drum  memory  and 
internal  self-verification  and  has  ^ide 
commercial  application  as  well  as  for 
weapons  systems. 


I.R.E. 


NATIONAL  CONVENTION 


AND  RADIO  SHOW 


New  York  •  March  23-26 

Electronics  research  and  development  represents  one 
of  Lockheed’s  most  intensive  activities.  Listed  below 
are  unusual  opportunities  that  exist  for  experienced 
scientists  and  engineers  with  advanced  degrees  or 
equivalent  experience. 

•  ANALOG-DIGITAL 

PROGRAMMING 

•  FLIGHT  TEST  PLANNING- 

ANALYSIS 

•  DIGITAL  SYSTEMS  COMPUTER 

APPLICATION  AND 
DEVELOPMENT 

•  ENVIRONMENTAL  TEST 

•  CHECKOUT  EQUIPMENT-TEST 

•  ELECTRONIC  SYSTEMS  AND 

DEVELOPMENT 

•  FLIGHT  CONTROLS 

•  DYNAMICS  ANALYSIS 

•  INSTRUMENTATION 

•  TELEMETRY 

•  MICROWAVE-ANTENNA 

DEVELOPMENT 

•  SOLID  STATE  ELECTRONICS 

•  GROUND  SUPPORT 

•  OCEANOGRAPHY 

•  COMMUNICATIONS  SYSTEMS 

AND  INFORMATION  THEORY 

Mr.  Vincent  lannoli  and  members  of  our  Professional 
Staff  will  be  available  at  the  Convention  Hotel.  For 
personal  interview  while  at  the  convention,  phone 
PLaza  9-72 1  1 .  If  you  are  not  attending  the  convention, 
send  resume  to  Research  and  Development  Staff,  Dept. 
C2-22.  962  W.  El  Camino  Real,  Sunnyvale,  California. 


(!eft)  The  Division’s  $3,500,000  advanced 
computer  center  is  the  most  modern  in  the  world. 
Equipment  includes  8  analog  computers 
and  ZUnivac  1 103  A  digital  computers 
with  complete  support  equipment. 


I 


Voice  of  defense  in  the  North 


Philco  Microwave  supports  Nike  control  network  across  Alaska 


Unaffected  by  the  most  severe  winter  storms  . . .  unham¬ 
pered  by  rugged  terrain  .  .  .  impervious  to  electronic 
jamming  .  .  .  Philco  Microwave  has  been  selected  by  the 
U.S.  Army  Signal  Office  to  link  Nike  sites  on  the  Alaskan 
Defense  perimeter. 

Advanced  Philco  CLR-9  microwave  equipment  assures 
extremely  reliable  electronic  communication  between 
these  isolated  guided  missile  outposts.  Because  it  pro¬ 
vides  a  completely  reliable,  uninterrupted  communica¬ 
tions  system  in  this  frozen  land,  Philco  Microwave  has 
become  America’s  "voice  of  defense  in  the  North.” 

At  Philco,  the  world  of  tomorrow  is  now.  To  meet  the 
challenge  of  advanced  electronics  research  and  engineer¬ 
ing,  Philco  is  pioneering  advanced  communications 
systems  such  as  that  developed  for  the  Alaskan  Nike  sites. 
And,  at  Philco,  engineering  opportunities  are  also  expand- 
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ing— in  the  development  of  advanced  communications 
systems,  weapons  systems  and  data  processing. 

Wherever  you  look  at  Philco;  in  guided  missiles;  in 
advanced  navigation;  in  infra-red  and  radar  technologies; 
as  well  as  in  communications  systems  .  .  .  being  "out 
front”  is  a  habit. 

In  the  wonder  world  of  advanced  electronics,  look  to 
the  leader.  Look  ahead  .  .  .  and  you’ll  choose  Philco. 


PHILCO. 

GOVERNMENT  &  INDUSTRIAL  DIVISION 

4700  WUtahickon  Av*.,  Philodtlphia  44,  P«nna.  ^ 
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The  Type  507  is  a 
specianxed  instrument, 
designed  primarily  for 
high-voltage  surge  testing 
os  applied  to  power 
transformers,  high- 
voltage  insulators, 
lightning  arresters,  and 
^  their  associated  design 
and  acceptance  tests. 


Oscilloscope 
for  High-Voltage 


SUR6ETESrm 


Tektronix  manufactures  seventeen  other  labora~ 
tory  oscilloscopes,  ten  of  which  are  also  available  as  rack-mounting  instruments. 
Several  new  oscilloscopes  will  be  introduced  at  the  March  IRE  Show.  Be  sure  to 


'  Although  the  Type  507  has  all  the  capabili* 
ties  and  features  desirable  for  this  type  of  work, 
slight  modiheation  of  the  instrument  may  be  ad¬ 
vantageous  to  meet  the  specific  conditions  en¬ 
countered  at  some  surge-testing  facilities.  Therefore, 
we  recommend  that  you  arrange  with  your  Tek¬ 
tronix  Field  Engineer  for  an  on-site  demonstration. 


TYPE  507  CHARACTERISTICS 


DEFLECTION  FACTOR— Approximately  50  v/cm  to  500  v/cm  in  ten 
equal  steps. 

RISETIME— Approximotely  5  mpsec. 

CALIBRATED  VERTICAL  POSITIONING-50-v  steps,  olso  continuous¬ 
ly  variable  odiustment. 

CALIBRATED  SWEEPS— Eleven  fixed  sweep  rotes  from  20  mpsec/cm  to 
50  psec/cm. 

HIGH  ACCELERATING  POTENTIAL-24  kv  provides  bright  troce  for 
photographic  recordings. 

6-CM  BY  10-CM  LINEAR  DEFLECTION. 

ELECTRONICALLY-REGULATED  POWER  SUPPLY. 


PRICE,  Type  507 . 

Includes  one  Type  500A  Scope-Mobile 
ond  one  common-bus  ground  connector. 
Price  f  o  b.  foctory. 


$3000 


Tektronix,  Inc. 

P.  O  Bo*  831  •  Portlond  7,  Oregon 

Phone  CYpress  2  261 1  •  TWX  PO  31 1  •  Cable;  TEKTRONIX 


TEKTRONIX  EtlLO  OfEICiS:  Albertson.  L  t..  N.Y.  •  Albuquerque  •  AHortto,  Go.  •  Broniivtlle, 
NY.*  iwRolo  *  Clevelond  •  Oallos  *  Daytors  •  Elmwood  Rork,  HI.  •  Endwell,  N.Y.  •  Houston 
iothrup  Viiloge,  Mich  •  Eost  lot  Arsgeles  *  West  los  Angeles  •  Mmneopolis  *  Mission,  Konsoi 
Newtonville,  Moss.  ■  Orlondo.  Flo  *  Polo  Alto,  Cohf  *  Rhilodelphio  *  PhoensH  •  Son  Diego 
St.  Petersburg,  Flo  •  Syrocuse  *  Towson,  Md  •  Union,  N.J.  «  Woshmgton,  D  C.  *  Willowdole,  Ont. 

TEKTRONIX  ENGINCIRING  RCRRESCNTATIVIS:  Howthorne  Electromcs,  Portlond.  Oregon., 
Seottle,  Wosh.;  Hytrorve  Meosurements,  Denver,  Colo.,  SoH  loke  Crty,  Utoh 

Tektronix  is  represented  tn  20  overseos  countries  by  quohfied  engineering  orgonnotions. 


see  them  at  Booths  3027  to  3030. 
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New  Mallory  Silicon  Rectifiers 


How’s  this  for  reliability?  After  2000 
hours  of  life  test  in  the  ovens  shown  here 
—at  85®  C  ambient,  with  rated  load 
switched  on  and  off  1.5  million  times — 
new  Mallory  Type  T  silicon  rectifiers  had 
not  a  single  failure.  Electrical  characteris¬ 
tics  stayed  practically  unchanged. 

How's  this  for  humidity  protection?  Type 
T  rectifiers  stand  four  times  the  humid¬ 
ity  cycling  of  MIL-202A— take  500-hour 

Trade  mark  of  P.  B.  Mallory  &  Co.  loc. 


Plug-in  model,  for  fuse 
type  clip  mounting,  is 
aim  available.  Charac¬ 
teristics  are  the  same 
as  the  Type  T  de¬ 
scribed  above. 


boiling  water  inunersion  test  without 
deterioration.  New  Mallo-Seal*  encapsu¬ 
lating  compoimd  makes  this  possible. 

How’s  this  for  performance?  Type  T’s 
have  forward  drop  of  only  0.5  volt — 
reverse  leakage  of  only  250  microamperes 
— at  85®  C  and  with  0.5  amperes  for¬ 
ward  current. 

How’s  this  for  price?  Type  T  costs  sub¬ 
stantially  less  than  other  commercial 
grade  silicon  rectifiers. 
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Looking  Ahead 
in  Engineering 


Major  international  emphasis  in  research  and  development  centers 
on  solid-state  devices,  computers,  microwaves,  new  components 
and  materials.  Look  for  new  transducers,  ^'thinking"  computers, 
new  point-to-point  microwave  techniques  and  monolythic  circuits 

By  John  M.  Carroll,  Managing  Editor 


In  the  coming  year  particularly  significant  new  developments  will  appear  in 
solid  state,  computers,  microwave,  components  and  materials. 

Transducer  development,  in  particular,  has  been  spurred  by  missile  and  high¬ 
speed  aircraft  development.  Devices  are  needed  that  provide  precise  measure¬ 
ment,  high  output  and  withstand  extreme  environments. 

STRAIN  GAGES — Silicon  and  germanium  crystals  provide  extremely  sensitive 
and  flexible  strain  gages.  As  measured  by  gage  factor  (change  in  resistance 
AR/resistance  R  x  strain  per  unit  length  S)  sensitivity  is  150  for  germanium, 
175  for  silicon.  This  contrasts  with  gage  factors  of  2  and  4  for  nickel-wire 
strain  gages. 

Semiconductor  gages  can  measure  static  and  low-freqvency  stresses  as  well 
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as  higher-frequency  stresses  up  to  resonant  fre¬ 
quency  of  the  materials. 

Germanium  gages  can  operate  up  to  temperatures 
of  600  K,  silicon  up  to  1,000  K.  Intermetallics  such 
as  gallium  arsenide  may  work  up  to  1,400  K. 

Semiconductor  gages  respond  to  torsional  and 
shearing  forces  as  well  as  tension  and  compression. 
In  a  cylindrical  crystal  gage,  one  end  is  cemented  to 
solid  support.  Bias  current  flows  from  point  3  to  5 
and  6  to  4  (Fig.  1).  When  torque  is  applied  to  the 
cylinder,  an  output  voltage  directly  proportional  to 
torque  is  measured  between  1  and  2.  (Bell  Tel.  Labs) 

INFRARED  DETECTORS— Lead  telluride  infrared 
detectors  designed  to  respond  to  longer  wavelengths 
can  detect  signals  as  low  as  10'"  watt/cm’  falling 
on  photoactive  surface. 

Cell  is  cooled  to  —190  C  by  liquid  nitrogen  cry¬ 
ostat.  (Minneapolis-Honeywell) 

A  photoelectromagnetic  (pern)  cell  that  operates 
at  room  temperatures  provides  about  1/10  the  sensi¬ 
tivity  of  the  low-temperature  cell.  The  room  tem¬ 
perature  cell  responds  to  even  longer  ir  wavelengths 
than  the  lead  telluride  cell.  (M-H) 

PROXIMITY  SWITCH  — A  solid-state  proximity 
switch  may  be  triggered  by  metal  in  its  sensing 
zone.  One  model  responds  to  ferrous  metal,  another 
to  nonferrous  metal. 

The  switch  is  a  three-stage  transistor  circuit, 
a  flip-flop  and  bridge  oscillator.  Circuit  is  potted 
in  a  }-in.  diameter  tube  4  in.  long.  A  potentiometer 
at  rear  of  unit  adjusts  sensing  point.  (Paramag- 
netics) 

TRANSDUCER  AMPLIFIER— An  integral  pres¬ 
sure  transducer  amplifier  can  work  with  a  strain 
gage  signal  in  the  millivolt  range.  It  has  sufficient 
output  to  drive  telemetry  subcarrier  oscillators  and 
is  miniaturized  and  ruggedized  for  missile  and 
space-vehicle  work.  Currently,  flight-test  telemeters 
furnish  5  to  10  percent  data.  New  amplifier  may  be 
able  to  help  provide  1  or  2  percent  data.  (Stratham 
Labs) 

ELECTRONIC  COOLING— An  electronic  refriger¬ 
ator  is  being  used  to  induce  a  50  F  or  more  tempera¬ 
ture  drop  in  a  lead-sulphide  infrared  sensor.  The 
refrigerator  works  on  the  Peltier  principle.  Present 
units  use  a  zinc-silver  oxide  battery  for  intermittent 
use,  require  250  mv  at  10  amp.  Silicon  rectifier 
could  operate  unit  continuously  from  power  line. 
Future  satellites  may  be  cooled  by  solar  batteries. 

Refrigerator  cell  is  mounted  on  massive  copper 
support  disks  equipped  with  cooling  fins.  The  ir 
detector  is  fastened  to  the  Peltier  cold  junction. 

Suitable  junction  materials  include  bismuth- 
tellurium  and  alloys  of  zinc-antimony  and  bismuth- 
antimony.  See  Fig.  2.  (Nortronics) 

A  major  auto  manufacturer  currently  is  looking 
for  a  thermoelectric  or  electrochemical  (hydrogen- 
oxygen)  energy  converter  to  substitute  for  lead- 
acid  batteries  in  automotive  and  missile  applica¬ 
tions.  (Chrysler) 


SOLAR  CELLS — In  Japan,  a  70-w  (maximum  ca¬ 
pacity)  solar  battery  shown  in  Fig.  3  is  used  to 
power  a  transistorized  150-mc  transmitter-receiver. 
The  solar  battery  has  4,320  silicon  cells  each  28  mm 
in  diameter.  The  solar  battery  is  used  to  charge  a 
nickle-cadmium  storage  battery.  The  station  can  go 
without  sunshine  for  a  month  and  still  operate. 
Located  atop  a  mountain  in  the  heart  of  the  city  of 
Kukushima,  it  relays  messages  to  public  utility  serv¬ 
ice  cars.  (Nippon  Electric) 

A  commercial  solar  photovoltaic  cell  for  use  in 
computers  is  underway.  So  also  is  work  on  solar 
energy  power  packs  for  satellites  and  space  ships. 
New  materials,  and  particularly  new  ferrites  are 
under  study.  (Hoffman) 

HIGH-FREQUENCY  TRANSISTORS  —  At  least 
three  new  transistor  structures  promise  major  ad¬ 
vances  in  vhf  and  uhf  circuits. 

Germanium  mesa  transitors,  for  example,  feature 
alpha  cutoff  frequencies  up  to  750  me  and  power 
dissipations  of  750  mw. 

High  heat  dissipation  is  obtained  through  direct 
contact  between  header  and  transistor  element, 
which  consists  of  germanium,  aluminum  and  gold. 

Gaseous  diffusion  and  high-vacuum  manufactur¬ 
ing  techniques  combine  with  the  undercut  base- 
emitter  "mesa”  shape  to  provide  high  frequency 
response  and  fast  switching  speeds.  (Texas  Instru¬ 
ments) 

Commercial  availability  of  MADT  transistors 
provides  oscillators  and  amplifiers  useful  in  the  vhf 
and  uhf  ranges.  The  name  .stands  for  microalloy 
diffusion  transistor.  Both  the  microalloying  and 
chemical  etch  process  used  in  surface-barrier  tran¬ 
sistors  and  diffusion  techniques  contribute  to  high 
frequency  performance.  (Philco) 

TECNETRON — In  France,  work  continues  on  the 
Tecnetron,  a  three-element  field-effect-cutoff  semi- 
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conductor  device.  Its  theoretrical  upper  frequency 
limit  is  over  10,000  me.  In  its  pre.sent  state  of  devel¬ 
opment,  the  Tecnetron  has  been  used  in  a  30-mc 
amplifier,  130-mc  oscillator  with  several  milliwatts 
output.  Improvements  should  shortly  extend  the 
device’s  practical  frequency  limit  well  above 
1,000  me. 

TRISISTOR — A  new  semiconductor  fast-switching 
device  is  the  Trisistor,  an  alloyed- junction  pnp 
device  the  collector  of  which  is  a  conjugate  emitter, 
i.e.,  capable  of  electron  injection  into  the  base.  It 
is  also  po.ssible  that  the  device  makes  use  of  the 
avalanche  principle. 

Device  characteristics  resemble  those  of  thyra- 
tron  electron  tube.  Switching  times  are  in  milli¬ 
microsecond  range. 

Trisistors  can  be  used  as  sensitive  relays  in 
power-switching  circuits,  in  half-wave  or  full-wave 
d-c  phase-controlled  circuits  and  in  synchronous 
d-c/a-c  conversion. 

MICROWAV’E  COMPUTERS  —  Manufacturers  are 
pushing  computer  clock  rates  higher  and  higher. 
This  is  bringing  about  development  of  faster 
switching  devices  and  memory’  devices  with  shorter 
write-read  cycle  times.  One  source  of  impetus  is 
the  Nike-Zeus  anti-ballistic-missile  program. 

One  computer  manufacturer  has  a  developmental ' 
50-mc  clock-rate  computer.  The  unit  seen  in  Fig.  4, 
usess  secondary-emission  pentode  vacuum  tubes  and 
coaxial-cable  delay  lines.  (IBM) 

Another  manufacturer  has  a  10-mc  computer,  is 
working  on  a  100-mc  unit.  This  firm  feels  com¬ 
puters  with  S-band  clock  rates  are  possible.  They 
are  developing  memory  cells  using  molecularly  thin 
magnetic  films  to  substitute  for  magnetic-core  logic 
circuits.  (Sperry  Rand) 

PARAMETRONS — A  new  Japanese  computer  uses 


5,000  parametron  circuits.  A  parametron  consists 
of  a  set  of  tiny  ferrite  toroids,  a  capacitor  and 
resistor. 

When  excited  at  a  frequency  /,  the  parametron 
oscillates  at  a  clock  frequency  f'2  which  is  either 
in  phase  or  180-deg  out  of  phase  with  the  driving 
frequency.  The  phase  difference  is  determined  by 
a  control  signal  and  denotes  a  binary  ONE  or  zero. 

Clock  frequency  for  a  parametron  computer  is 
usually  4  me.  (Nippon  Tel.  &  Tel.) 

LINEAR  ACCESS  —  A  magnetic-core  array  with 
linear  selection  is  the  heart  of  a  memory  unit  with 
one  microsecond  cycle  time. 

With  linear  selection,  a  single  word  is  selected 
from  a  memory  directly.  Conventional  coincident 
current  methods  require  that  currents  from  dif¬ 
ferent  sources  be  passed  through  a  group  of  words. 

Word  capacity  of  a  memory  under  development 
will  be  8,000  words,  80  bits  a  word.  (Telemeter 
Magnetics) 

IMPULSE  SWITCHING— Fast  memory  access  time 
can  be  provided  by  incompletely  magnetizing  con¬ 
ventional  ferrite  cores.  The  cores  are  overdriven 
in  one  direction.  Width  of  pulse  governs  amount  of 
material  switched. 

Memory  cycle  times  of  0.3  micro.second  have  been 
achieved.  New  pnpn  diodes  are  used  as  core  selection 
elements.  (MIT) 

FOLDBACK  MEMORY — High  degree  of  noise  can¬ 
cellation  is  achieved  in  a  high-speed  printer  .system 
by  gluing  magnetic  cores  into  receptacles  within  a 
U-shaped  plastic  frame.  Cores  are  placed  so  that 
wires  intersect  them  at  right  angles, 

Sl?PERCONDUCTORS — Thin  evaporated  films  form 
the  superconductor  of  new  memory  elements.  Drive 
and  pickup  wires  are  linked  inductively  to  the  film. 
Current  pulses  in  drive  wire  set  up  either  clockwise 
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or  counterclockwise  persistent  currents  in  the 
supercooled  film.  Only  clockwise  currents  produce 
output.  Switching  times  are  on  the  order  of  10"’  sec. 
(Royal  Radar  Establishment — Brit.) 

THINKING  MACHINES— Neurophysiological  stud¬ 
ies  of  a  frog  may  help  computer  designers  one  day 
to  simulate  the  human  brain. 

One  set  of  frog  neurons  is  of  special  interest. 
The  neurons,  fed  by  the  optic  nerve,  abstract  posi¬ 
tion  and  velocity  data.  The  frog  leaps  automatically 
at  any  moving  object  smaller  than  he  is,  away  from 
anything  larger.  Special  circuits  such  as  an  elec¬ 
trometer  cathode  follower  are  essential  to  this  work. 
Outcome  may  be  highly  useful  in  antimissile  mis¬ 
siles.  (MIT) 

PROBABILITY  COMPUTER— Imitation  of  learn¬ 
ing  techniques  is  going  on  with  a  computer  (Fig.  5) 
that  records  frequency  of  occurrence  of  5  events. 
When  any  fresh  set  of  events  occurs,  capacitor  stor¬ 
age  devices  determine  the  conditional  probability  of 
other  events  occurring  at  the  same  time.  First 
use  will  be  in  control  of  an  oil  refinery  distillation 
column.  (Natl.  Physical  Lab — Brit.) 

TRAVELING-WAVE  TUBES  —  One  of  the  most 
promising  means  of  establishing  a  wideband  com¬ 
munications  link  between  two  points  would  be  to 
use  the  transverse-electric  mode  of  propagation  in 
a  circular  wave  guide. 

A  traveling-wave  tube  now  under  development 
provides  c-w  powers  ranging  from  125  to  200  mw 
at  55  kmc  with  a  bandwidth  of  10  kmc.  The  tube 
uses  a  7-kv,  3-ma  beam  projected  through  a  4-in. 
helix  with  a  15-mil  bore.  See  Fig.  6. 

With  a  magnetic  focusing  field  of  1.5  kilogauss 
only  5  percent  of  beam  current  is  intercepted  by 
the  helix.  (Bell  Labs) 

MODE  TRANSDUCER — A  French  three-part  mode 


transducer  shown  in  Fig.  7  converts  a  TE«,  rectan¬ 
gular  wave  into  a  TE™  circular. 

First  .section  changes  from  a  small  vertical  rec¬ 
tangular  cross  section  to  a  larger  horizontal  one. 
Second  part  changes  in  cross  section  from  rectan¬ 
gular  to  a  cross.  Third  section  changes  from  the 
cross  to  a  circle. 


PHASE  SHIFTER  —  A  microwave  phase  shifter 
promises  to  improve  electronic  scanning  of  vhf  and 
uhf  radar  antennas.  The  shifter  consists  of  two 
8-in.  diam.  metal  disks.  Between  the  metal  disks 
are  two  .semicircular  disks  of  dissimilar  dielectric. 
Between  the  dielectric  semicircles  are  several  con¬ 
centric  semicircular  two-dimensional  transmission 
lines. 

The  transmission  lines  remain  stationary  as  the 
dielectric  semicircles  rotate  at  18,000  rpm.  Relative 
phase  between  transmission  line  input  and  output 
is  changed  by  changing  the  effective  dielectric  con¬ 
stant  of  the  surrounding  material.  (AF  Cambridge 
Research  Center) 

MASERS — There  seems  to  be  a  distinct  advantage 
in  using  maser  amplifiers  above  6  kmc,  parametric 
amplifiers  below  about  1  kmc. 

Recent  maser  developments  include  portable 
maser  amplifiers  and  traveling-wave  masers.  New 
fundamental  designs  are  in  the  works,  including  a 
multiple  microwave  pumping  scheme  using  four 
energy  levels  instead  of  two  or  three.  (MIT) 

Certain  paramagnetic  materials  have  four  energy 
levels.  The  four-level  maser  uses  all  four  levels, 
takes  advantage  of  all  electron  spins.  In  such  a 
maser,  the  pumping  frequency  can  be  increased  and 
a  large  ratio  of  pumping-to-operating  frequency 
improves  the  gain-bandwidth  product  of  the  device. 
Push-push  or  push-pull  techniques  can  be  used  for 
multiple  pumping.  A  four-level  maser  will  be  de¬ 
livered  to  the  Air  Force  in  April.  (Ewen-Knight) 
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A  TRULY  INTERNATIONAL  ART 

Any  electronic  engineer  worth  his  sliderule  is  aware 
that  no  one  company,  community  or  country  has  a 
monopoly  on  research  talent  in  our  field. 

It  is  nevertheless  revealing  to  see  how  developments 
in  different  corners  of  the  globe  fit  together  into  dis¬ 
tinctive  trends. 

This  article  illustrates  many  such  patterns.  It  con¬ 
firms  the  truly  international  character  of  electronic 
engineering. 

Only  a  far-flung  network  of  technical  editors — 
ELECTRONICS  staff  editors  in  New  York,  Boston,  Chicago 
and  Los  Angeles,-  technically  trained  AAcGraw-Hill  bureau 
I  personnel  in  Detroit,  Dallas,  London,  Paris,  Bonn  and 
Tokyo— could  have  gathered  the  material  in  this 
I  article 


RUBY  TWM — To  overcome  some  of  the  limitations 
of  bandwidth  and  gain  in  the  cavity-type  maser,  a 
traveling-wave  maser  (Fig.  8)  has  been  developed 
that  can  be  tuned  over  a  frequency  range,  deter¬ 
mined  by  the  slow-wave  structure,  simply  by  chang¬ 
ing  the  pump  frequency.  This  ruby  twm  has  a  net 
gain  of  23  db  with  a  bandwidth  of  25  me.  By  tuning 
the  pump  frequency  from  18.9  to  19.5  kmc  a  tuning 
range  of  350  me  centered  about  5.9  kmc  is  obtained. 
Its  reverse  loss  is  29  db  and  output  power  begins  to 
saturate  at  about  22  dbm.  (Bell  Labs) 

MAVARS — Work  continues  on  electron-beam  para¬ 
metric  amplifiers  for  uhf.  Investigators  report  the 
beam-type  amplifier  is  unconditionally  stable  and 
that  band-pass  characteristics  are  independent  of 
gain.  Input  and  output  resistances  are  positive 
under  all  conditions.  Tubes  for  420  to  780  me  are 
in  production.  Fig.  9. 

Work  is  underway  to  make  an  electron-beam 
mavar  in  which  the  idler  channel  is  much  higher 
in  frequency  than  the  signal  channel — presently 
the  pumping  frequency  is  approximately  half  the 
signal  frequency,  thus  the  idler  and  signal  channels 
are  close  together.  (Rauland  Corp.) 

Work  continues  on  developing  low  noise  diodes 
for  diode-type  mavars.  Noise  temperatures  as  low 
as  50  K  for  room-temperature  diodes  have  been  ob¬ 
tained  in  a  high-gain  3-kmc  mavar.  (Hughes) 

MONOLYTHIC  CIRCUITS — In  components  manu¬ 
facturing,  materials  that  can  be  passed  into  func¬ 
tional  forms  from  slurries  and  powders  and  mate¬ 
rials  that  can  be  evaporated  onto  functional  forms 
are  receiving  close  study. 

Object  is  to  fit  the  shape  of  a  component  to  the 
modular  form  of  the  equipment  just  as  printed- 
circuit  boards  make  the  wiring  fit  the  desired  form. 

The  ultimate  would  be  blocks  of  material  pressed 
or  extruded  from  plastic,  ceramic,  ferrite  and/or 
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semiconducting  material.  These  blocks  would  per¬ 
form  such  functions  as  amplifying  or  oscillating 
without  any  external  circuitry. 

TITANATE  STACKS— A  British  firm  is  experi¬ 
menting  with  a  process  in  which  stacks  of  barium 
titanate  are  made  with  a  base  metal  such  as  nickel 
or  iron  forming  the  electrodes.  Units  with  capaci- 
tance-per-unit-volume  ratios  of  4  to  8  pf/in*  have 
survived  250  v  d-c  at  temperatures  up  to  lOOC. 
(Plessey) 

PICTURE  TUBE  FOR  TRANSISTOR  TV— A  high 
transconductance  tube  using,  in  the  gun,  a  space- 
charge  grid  following  the  cathode  requires  less  than 
10  V  drive  to  modulate  1  ma  of  beam  current.  The 
tube  is  expected  to  be  important  in  transistor  tv 
receivers.  (Rauland) 

In  another  picture  tube,  use  of  a  strong  post¬ 
acceleration  lens  to  reverse  and  magnify  the  scan 
may  reduce  scanning  power  requirements  for  port¬ 
able  sets.  It  may  also  permit  use  of  shorter  picture- 
tube  envelopes.  (Rauland) 

F-M  SERVO — A  system  of  servos  using  frequency 
modulation  has  been  found  not  subject  to  pickup 
of  harmonics. 

A  gearless  recorder,  built  on  this  principle,  will 
cover  full  scale  in  1  sec  and  yet  follow  infinitesimal 
adjustments  slowly.  About  the  size  of  a  briefcase, 
the  recorder  uses  conventional  frequency  modula¬ 
tion  techniques.  (Parametrics) 

OTHER  DEVELOPMENTS — In  Japan,  a  video  mag¬ 
netic  tape  recorder  is  under  test  that  has  a  signal- 
to-noise  ratio  of  30  db  or  better  without  jittering. 
(Sony)  Unit  is  shown  in  Fig.  11. 

From  Dresden,  East  Germany,  a  high-yield  elec¬ 
tron-addition  ion  source  is  disclosed.  The  electron 
enrichment  is  brought  about  by  compressing  a  low- 
voltage  gas-discharge  plasma  with  an  inhomogenous 
magnetic  field.  Creation  of  these  negative-ions  has 
aided  in  development  of  a  molecule  mass  spectro¬ 
graph  that  can  register  molecular  weight  differ¬ 
ences  of  one  atom  at  molecular  weights  over  1,000. 
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Digital  Memory  System 


Magnetic  disk  memory,  used  in  small  low-cost  digital  computers  with  memory 
capacity  of  50  to  100  words,  uses  simple  control  and  selection  circuits.  Reod- 
write  circuits  employ  new  principle.  The  magnetic  head  itself  is  the  trans¬ 
former  of  a  blocking  oscillator  circuit 


By  T.  C.  CHEN  and  O.  B.  STRAM,  Burroughs  Corporation  Research  Center,  Paoli,  Penn. 


This  magnetic  memory  uses  a 
flat-surfaced  aluminum  disk 
that  contains  radially  spoked  mag¬ 
netic  segments  that  can  store  from 
50  to  100  words.  Circuits  are  kept 
simple  by  employing  a  new  prin¬ 
ciple  wherein  the  magnetic  head  it¬ 
self  is  the  transformer  of  a  block¬ 
ing  oscillator  circuit.  Read-write 
circuits  require  only  one  twin  tri- 
ode  for  each  magnetic  head.  Selec¬ 
tion  is  controlled  directly  by  an  ex¬ 
ternally  programmed  paper  tape. 
No  relays  or  diode  networks  are  re¬ 
quired. 

Interference  in  a  reading  chan¬ 
nel,  due  to  the  writing  signal  in  an 
adjacent  channel,  usually  presents 
a  difficult  problem  in  conventional 


SIX  DATA  TRACKS  /SIX  DATA  TRACKS 

IN  SHIFTED  POSITION  iN  ZERO  POSITION 


no.  1— Th«  magnalic-tpek*  pattern  on 
tka  momery  ditk  tuppliat  data  tracks  for 
tb*  main  star*,  th«  digit  marker  and 
disk  index  marker  pulses.  The  system 
uses  o  decimal-pulse  counting  code  with 
a  word  length  of  twelve  digits,  plus  one 
digit  for  sign 


disk  or  drum  memory  systems  us¬ 
ing  a  uniform  magnetic  medium.  In 
the  described  system,  the  blocking 
oscillators  are  normally  biased  be¬ 
yond  cutoff  and  the  problem  of 
blocking  the  reading  amplifier  by 
strong  writing  interference  does 
not  exist. 

Although  there  is  a  read-write 
circuit  for  each  magnetic  head,  the 
simplicity  of  the  circuit  and  lack 
of  complicating  networks  make  it 
possible  to  produce  a  system  at  a 
lower  cost  than  a  comparable  con¬ 
ventional  magnetic  disk  or  drum 
memory. 

Disk  Pattern 

The  magnetic  spoke  pattern 
on  the  disk  is  shown  in  Fig.  1. 
There  is  one  spoke  for  each  bit  of 
the  words  to  be  stored.  The  overall 
system  uses  a  decimal  pulse-count¬ 
ing  code  with  a  standard-length 
word  of  twelve  digits  plus  one  digit 
for  sign.  Each  magnetic  track  is 
divided  into  two  words,  making  a 
total  of  26  digit  groups,  or  260  bit 
positions  for  each  complete  track. 
The  tenth  spoke,  or  physical  bit, 
of  each  digit  group  is  omitted  in 
the  data  recording  areas  of  the 
disk,  but  is  supplied  by  a  separate 
track  which  has  a  spoke  only  in  the 
tenth  position  of  each  digit  group 
and  which  also  supplies  the  d  or 
digit  marker  pulses. 

The  other  marker  track  has  only 
two  spokes  and  provides  the  disk 
index  and  word  marker  pulses. 
There  is  no  special  track  set  aside 


FIG.  2— Blacking  ascillator  read-wrile  cir¬ 
cuit.  Magnetic  head  selection  it  controlled 
directly  by  a  program  tope,  eliminating 
relay  or  diode  networks 

for  the  main  clock  generator,  but 
any  arbitrary  data  track  can  be 
used. 

The  reverse  side  of  the  disk  is 
also  divided  into  two  areas.  The 
outer  area  has  the  remaining  twelve 
data  tracks  of  the  main  store  while 
the  inner  one  has  two  additional 
data  tracks  which  are  located  in 
the  same  relative  positions  as  the 
word  and  digit  marker  tracks  on 
the  front  side  of  the  disk. 

The  disk  rotates  at  3,600  rpm, 
so  that  the  period  between  spokes 
is  64  /isec.  The  ratio  of  stripe  to 


130 


March  13,  1959- ELECTRONICS 


TRIGGER 

signal 


Keeps  Circuits  Simple 


\‘f;w  /*  3a; 


•/ 


total  period  is  3  to  7  so  that  a  spoke 
is  under  the  reading  head  for  27 
iisec. 

The  24  tracks  of  the  main  data 
store  are  scanned  by  two  blocks  of 
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magnetic  read-write  heads.  Each 
block  of  heads  has  six,  i-inch  wide 
cores  spaced  on  i-in.  centers  and 
arranged  so  that  their  gaps  fall 
along  a  radius  of  the  disk.  Track 
interlacing  is  achieved  by  physically 
shifting  the  entire  head  block  be¬ 
tween  two  stable  positions  by  a 
pair  of  solenoids,  so  that  the  six 
heads  scan  12  tracks. 

In  addition  to  the  two  shifting 
head  blocks  there  are  two  fixed 
head  blocks,  one  on  each  side  of  the 
disk.  One  fixed  head  block  contains 
the  read  heads  for  the  index  and 
digit  markers  and  for  generating 
clock  pulses  from  a  data  track.  The 
othei;  fixed  head  block  contains  two 
read-write  heads  for  auxiliary  store 
w.hich  is  required  by  the  computer 
.system  of  which  the  memory  is 
part. 

The  magnetic  recording  disk  and 
the  read-write  heads  are  designed 
to  give  the  maximum  possible  read- 
back  signal  at  the  relatively  low 
frequency  of  the  memory.  This 
large  signal  is  obtained  by  the  fol¬ 
lowing  means:  the  track  width  is  ji 
inch;  the  head  core  is  made  of  Moly- 


Permalloy  lamination;  the  writing 
surface  is  discontinuous,  to  provide 
a  sharply  defined  pole  at  the  edges  of 
the  spokes;  the  magnetic  material 
is  a  nickel-cobalt  alloy  having  a 
remanence  fiux  density  of  8,000 
gausses  and  a  coercive  force  of  180 
oersteds;  the  magnetic  material  is 
plated  to  a  thickness  of  0.002  inch; 
and  a  head-to-disk  spacing  of  0.0005 
inch  is  maintained  by  air  guiding. 

Under  these  circumstances,  a 
read-back  signal  at  the  open  ter¬ 
minal  of  the  950-turn  grid  winding 
is  15  to  20  volts  peak-to-peak,  de¬ 
pending  upon  the  distance  at  which 
the  head  is  located  from  the  center. 
Air  guiding  of  the  head  packages  re¬ 
quires  that  the  spaces  between  the 
spokes  be  filled  in  so  as  to  provide 
a  flush  surface. 

The  magnetic  pattern  on  the 
memory  disk  is  formed  by  applying 
photosensitive  resist  on  the  sur¬ 
faces  of  the  aluminum  disk.  Optical 
masks  are  placed  over  the  surfaces 
and  the  assembly  is  exposed  to 
light.  The  unexposed  portion  of  the 
resist  is  then  dissolved  and  nickel- 
cobalt  alloy  is  electroplated  onto  the 
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FIG.  4— Writ*  signal  and  blocking  oscillator  currant  pulsas.  A  decimal  5  is  used  in 
this  example 


bare  portions  of  the  disk. 

Each  channel  of  the  read-write 
circuit  is  shown  in  Fig.  2.  The  head 
core  with  its  three  windings  can  be 
considered  as  a  blocking  oscillator 
transformer.  Cathodes,  connected 
to  a  common  cathode  resistor,  pro¬ 
vide  the  read  output. 

The  experimental  computer,  in 
which  the  memory  system  is  in¬ 
stalled,  is  externally  programmed 
by  a  paper  tape.  One  of  the  ad¬ 
dress  levels  of  the  tape  reader  has 
twelve  brushes,  each  connected,  as 
shown,  to  one  of  the  read-write  cir¬ 
cuits. 

Grounding  any  brush  of  the 
selected  channel,  through  an  appro¬ 
priate  hole  in  the  program  tape,  im¬ 
mediately  operates  the  circuit  to 
which  it  is  connected  without  the 
use  of  relays  or  decoding  circuits. 

As  a  saturated  spoke  of  the  disk 
passes  under  the  active  gap  of  the 
reading  head,  a  large  signal  is  in¬ 
duced  in  the  grid  winding.  If  the 
grid  is  biased  just  below  cutoff,  the 
positive-going  portion  of  the  signal 
causes  the  tube  to  conduct  and  draw 
current  through  the  plate  winding 
and  the  circuit  functions  as  a  block¬ 
ing  oscillator.  One  pulse  is  pro¬ 
duced  across  the  cathode  resistor 
for  each  signal  read  from  the  disk. 
The  cathode  current  during  the 
conduction  part  of  the  oscillator 
cycle  has  a  maximum  value  of  40 
ma  and  a  duration  of  20  psec. 

It  is  important  to  keep  the  re¬ 
solving  time  of  the  circuit  to  a  mini¬ 
mum  because  of  the  high  duty  fac¬ 
tor  of  the  circuit,  about  30  percent 
for  continuous  reading. 

The  memory  operates  on  a  return 
to  zero  basis,  since  the  spaces  be¬ 
tween  spokes  are  not  magnetic. 
Ones  and  zeros  are  stored  by  satur¬ 


ating  the  spokes  in  opposite  direc¬ 
tions.  Both  ONES  and  zeros  conse¬ 
quently  give  read-back  signals. 
Waveforms  of  the  read  gates  are 
shown  in  Fig.  3.  A  ONE  signal  has  a 
positive  pulse  at  its  leading  edge. 
Gating  logic  discriminates  be¬ 
tween  ONES  and  ZEROS  and  prevents 
the  positive-going  pulses  at  the 
trailing  edge  of  a  zero  spoke  from 
triggering  the  blocking  oscillator. 
The  read  gate  bias,  or  pedestal 
pulse,  is  applied  to  the  grid  circuit 
of  the  triode.  The  upper  level  of 
the  pedestal  pulse  is  synchronized 
with  the  leading  edge  of  the  mag¬ 
netic  stripe.  If  the  pulse  at  the 
leading  edge  of  the  spoke  is  posi¬ 
tive,  indicating  a  one,  it  combines 
with  the  pedestal  voltage  to  cause 
the  grid  voltage  to  exceed  the  cut¬ 
off  bias,  thus  triggering  the  block¬ 
ing  oscillator. 


+I50V  MARKER 


pulse*  used  to  generate  either  the  digit 
pulses  of  the  word  or  index  marker 
pulses 


The  positve  pulse  at  the  trailing 
edge  of  a  zero  spoke  occurs  between 
two  pedestals  and  will  not  trigger 
the  blocking  oscillator.  The  pede¬ 
stal  bias  pulse  is  supplied  to  all 
blocking  oscillators  through  indivi¬ 
dual  diodes  and  voltage  dividers 
controlled  by  correspondng  mag¬ 
netic  head  brushes  of  the  tape 
reader. 

The  excursion  of  the  pedestal 
pulses  is  from  —35  v  to  —15  v  so 
that  the  input  diodes  of  the  block¬ 
ing  oscillators  of  all  the  unselected 
channels  are  held  cut  off  by  the 
—  55-v  supply,  thus  preventing 
reading.  Positive-going  pulses  of 
the  write  signal  swing  between 
—9  v  and  ground. 

A  ONE  bit  is  written  by  a  short 
pulse  applied  to  the  grid  of  the 
write-zero  tube.  The  trailing  edge 
of  the  plate-current  pulse  of  the 
write-zero  tube  generates  a  large 
positive  voltage  pulse  at  the  grid 
of  the  blocking  oscillator  and  trig¬ 
gers  it.  The  timing  of  the  trailing 
edge  of  the  pulses  applied  to  the 
grid  of  the  write-zero  tube  is  such 
that  the  plate-current  pulse  of  the 
blocking  oscillator  starts  just  be¬ 
fore  the  leading  edge  of  the  corres¬ 
ponding  spoke  reaches  the  gap  of 
the  magnetic  head.  The  ensuing 
blocking  oscillator  current  pulse 
writes  a  ONE  bit  on  the  spoke 
passing  over  the  magnetic  gap. 

1100  CLOCK 


FIG.  A— Clock  pulse  generator  derives 
pulses  from  a  reading  head  which  scans 
the  data  track,  eliminating  need  for  a 
separate  timing  track 
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A  decimal  digit  is  represented 
by  the  number  of  consecutive  ones 
starting  at  the  beginning  of  a  digit 
group  of  nine  spokes.  The  re¬ 
mainder  of  the  group  is  written  as 
ZEROS,  which  is  accomplished  by 
energizing  the  write-zero  tube  con¬ 
tinuously  for  the  interval  required 
to  write  the  zeros.  Figure  4  shows 
the  timing  of  the  write  signal  and 
the  plate-current  pulses.  A  decimal 
five  is  used  in  this  example. 

Digit  and  Word  Circuit 

Index  and  digit  marker  pulses 
are  generated  by  blocking-oscillator 
circuits,  Fig.  5,  similar  to  those 
used  for  data  tracks.  The  duration 
of  these  pulses  is  10  /xsec  with  a 
2  fisec  rise  time.  A  driver  stage  pro¬ 
vides  sufficient  pow’er  to  drive  a 
large  number  of  transistor  logic 
circuits  in  the  computer. 

The  clock  pulse  is  derived  from  a 
reading  head  which  scans  a  data 
track,  so  that  there  is  no  need  for 
a  separate  timing  track.  It  gen¬ 
erates  a  pulse  for  every  magnetic 
spoke  passing  over  the  gap  of  the 
reading  head  regardless  of  whether 
the  spoke  is  written  with  a  one  or 
a  ZERO.  The  circuit  diagram  is 
shown  in  Fig.  6.  Clock  pulses  are 
generated  only  at  the  leading  edges 
of  the  spokes. 

The  initial  writing  of  the  timing 
track  and  marker  tracks  is  done  by 
applying  a  direct  current  to  the 
magnetic  head  of  the  track  involved, 
since  the  bit  locations  are  physically 
present  as  discrete  areas  on  the 
disk. 

Transformer  Distributor 

The  magnetic  memory  bits  are 
distributed  sequentially  to  twelve 
demical  stages  of  a  parallel  mag¬ 
netic  accumulator  used  in  the  com¬ 
puter.  In  other  words,  the  nine 
serial  bits  associated  with  a  digit 
are  sent  to  the  stage  of  the  accumu¬ 
lator  associated  with  digit  one,  and 
so  forth.  This  distribution  is  ac¬ 
complished  by  the  rotary  trans¬ 
former  distributor,  composed  of  a 
number  of  U-shaped  ferrite  cores 
arranged  radially  as  shown  in  Fig. 
7.  The  photograph  shows  the  con¬ 
struction  of  the  unit.  All  the  U-core 
legs  which  are  at  the  inner  diameter 
of  the  assembly  are  encircled  by  a 


common  primary  coil,  while  each 
outer  leg  has  its  own  secondary 
coil. 

The  24  cores  are  arranged  in  two 
planes  of  12  cores  each,  each  having 
its  own  primary  and  cursor.  A 
ferrite  bar,  called  the  cursor,  is 
caused  to  scan  over  the  open  faces 
of  the  legs  of  the  U  core,  momen¬ 
tarily  bridging  the  two  legs  of  each 
U  core  successively.  During  the 
time  that  the  cursor  is  engaged 
with  any  one  U  core,  information 
fed  into  the  common  primary  coil 
is  read  out  of  the  secondary  coil  on 
that  core  only. 

The  transformer  distributor  has 


Au,  B,„  A,.  The  cores  at  sign  digit 
positions  A.,  and  Bo  are  left  out 
since  the  sign  digits  are  not  dis¬ 
tributed  through  the  transformer 
distributor. 

The  secondaries  A,  and  B,  are 
mixed  at  the  input  of  the  digit  1 
channel  of  the  accumulator,  like¬ 
wise  A,  and  Bj  are  mixed  into  the 
digit  2  channel,  etc.,  so  that  in  ro¬ 
tating  through  180  deg,  each  digit 
of  the  word  on  the  memory  disk 
is  distributed  to  the  appropriate 
stage  of  the  accumulator. 

During  the  nth  digit  time  associ¬ 
ated  with,  say  the  B.  secondary, 
there  is  no  appreciable  modulation 
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one  U  core  and  secondary  coil  for 
each  digit  segment  on  the  disk, 
making  24  transformers  in  all.  The 
sign  digits  are  not  read  into  the 
accumulator,  but  space  is  set  aside 
for  them  in  order  to  maintain  syn¬ 
chronization.  The  cursor  is  syn¬ 
chronized  with  the  memory  disk, 
and  is  the  only  moving  part  of  the 
distributor.  The  cursor  is  embedded 
in  an  aluminum  disk  which  provides 
eddy  current  shielding  for  the  un¬ 
engaged  secondaries.  The  cursors 
are  displaced  180  deg  from  one 
another. 

Operating  Sequence 

In  Fig.  7,  the  secondaries  are 
marked  by  W  and  D  which  denote 
the  words  and  digits  of  a  memory 
track  respectively.  The  sequence  of 
operation  during  one  revolution  of 
the  cursor  disk  is  as  follows:  A„ 
Bj,  At,  B»  •  «  •  All,  Bij,  An,  B'l  .  .  . 


of  the  bit  pulses  at  the  secondary 
terminals  caused  by  the  moving 
cursor.  Two  digit  times  later  when 
the  same  primary  is  again  ener¬ 
gized  for  the  (n  -f  2)th  digit,  there 
is  some  residual  crosstalk  in  the 
B,  secondary  caused  by  the  fact 
that  the  cursor  which  is  engaged 
with  B.  -I-  2  is  still  in  the  proxim¬ 
ity  of  Bn.  The  signal  to  crosstalk 
ratio  is  greater  than  4  to  1,  but  the 
unwanted  signal  is  easily  removed 
by  a  clipping  circuit. 

It  is  not  necessary  to  have  a 
driver  stage  on  the  output  of  each 
channel.  The  accumulator  stages 
are  driven  by  the  transformer  dis¬ 
tributor  primary  drivers,  resulting 
in  a  saving  of  ten  drivers  over  con¬ 
ventional  distributors  using  count¬ 
ers  and  gates. 

The  transformer  distributor  is 
mounted  on  the  same  shaft  with 
the  memory  disk. 
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Magnetic  Amplifiers 

Seven  different  combinations  of  magnetic-amplifier  units  of  the  push-pull 
variety  are  compared  for  important  characteristics 

By  SAMUEL  DAVIS,  Magnetic  Ampliflers,  Inc.,  New  York,  N.  Y. 


TABLE  I— Cemmarcially  Available  Push-Pull  Magnetic  Amplifiers  for  Servo  Systems 


Type  and  Simplifie<l  Schematic 


Push-Pull  Saturable  Transformer 


High-Gain  Push-Pull  Magnetic  Amplifier 


Dcacriptiun 


Basic  type  of  mag-| 
netic  amplifier. 
lv««enUally  an  in 
doctor  with  a 
satmable  ferro¬ 
magnetic  c/jre 
using  nonlinear 
magnetization 
curve  of  a  ferro¬ 
magnetic  maU‘rial. 
Ix>w  gain  ami  long 
response  time.* 


Power  Power  Volume  Weight  Re- 

Out  Gain  in  in  sponse  Sensitivity 

in  watts  cu.  in.  Ib.  Time 


Push-Pull  Fast-Hesponse  Meignetic 
Ampliruv 


Addition  of  load 
current  feedback 
in  form  of  self-sat¬ 
uration  or  external 
feedlmck  to  satur 
able  reat^tor  resdlts 
inahigb-gainmag 
net  ic  amplifier.* 
Time  constant  is 
function  of  L/B 
ratio  of  control 
winding  induct¬ 
ance  and  total 
control  circuit 
resistance 


St‘lf-saturating 
magnetic  ainplil 
of  flux-reset  type 
Characterized 
.3/4  cycle  ave 
time  d(‘lay.  1 
delay  is  independ¬ 
ent  of  control 
winding  induct¬ 
ance. 


400  cps 

3.5 

to 

100 

18 

to 

*90 

5  1 
to 

80 

0.75 

to 

9 

0.03 

to 

0.1 

8  ma  d-c 
into  3,300  ohms 
to 

15  ma  d-c 
into  5,800  ohms 

60  cps 
20 

16 

78 

8 

0  1 

10  ma  d-c 

to 

to 

to 

to 

to 

into  5,600  ohms 

2,000 

200 

750 

55 

0.6 

to 

60  ma  d-c 
into  2,500  ohms 


400  epa 

3  5  2.9X10*  37.5  3.5  0.08 

to  to  to  to  to 

2,500*  1X10*  1,458  75  0.02 


0.4  ma  d-c 
into  560  ohms 
to 

2 . 5  ma  d-c 
into  250  ohms 


60  cps 

5  2.2X1*  75  6.4  0.5 

to  to  to  to  to 

2,500*  1.6X10*  2, .500  130  0.1 


*Two-stage  magnetic  amplifier  and  chassis 


0 , 6  ma  d-c 
into  630  ohms 
to 

2.5  ma  d-c 
into  250  ohms 


400  cps 


r  3.5 
.  to 
i  30 

e 

400 

to 

800 

26 

to 

58 

3 

to 

5 

60  cps 
5 

10* 

60 

5.5 

to 

to 

to 

to 

50 

1.5X10* 

144 

13 

0.002 


3.5  V  a-c 
into  300  ohms 

to 

2 . 5  V  a-c 
into  250  ohms 


0.01 


2 . 25  V  a-c 
into  2,500  ohms 
to 

2 . 5  V  a-c 
into  250  ohms 
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for  Servo  Systems 


State  of  the  MACNETic-amplifier  art  has  advanced 
to  a  point  where  packaged  solid-state  60-  and 
400-cps  servo  systems  are  offered  in  extensive  lines. 
Given  basic  specifications  such  as  input,  load  and 
response  time,  an  engineer  can  obtain  a  completely 
packaged  system  to  fulfill  all  his  servo  needs. 

Another  factor  of  importance  is  the  ease  with 


which  standard  magnetic-amplifier  units  can  be  modi¬ 
fied  to  meet  special  requirements.  This  is  achieved 
by  building-block  design  in  each  system. 

Advantages  of  the  solid-state  units  over  vacuum- 
tube  amplifiers  include  high  reliability,  flexibility  of 
multiple  inputs,  instantaneous  start  and  minimum 
standby  power  requirements. 


Type  and  Simplifie<l  Schematic 


Deacription 


Power  Power  Volume  Weight  Re- 
Out  Gain  in  in  sponae 

in  watts  cu.  in.  lb.  Time 


Sensitivity 


Push-Pull  Transistor  Pn‘an»plilier  plus 
Fast  Response  Magnetic  Amplifier 


Flux-reset  fast- 
response  magnetic 
amplifier  is  driven 
from  a  phas«>-sen- 
sitive  transistor 
preamplifier  re¬ 
sulting  in  a  high-| 
gain,  minimum- 
delay  amplifier. 


400  cps 
3.5 

5X10* 

6.4 

0.75 

0.002  1  V  a-c 

to 

to 

to 

to 

to 

30 

1X10* 

35 

3 

0.08  V  a-c 

into  5,000  ohma 


400  cps 

5 

5X10* 

60 

4  5 

0.008 

0.8  v  a-c 

to 

to 

to 

to 

to 

to 

2,. 500* 

2.7X10* 

1,458 

75 

0.005 

0  3  V  a-c 
into  10,000  ohms 

60  cps 

5 

5X10* 

80 

7.5 

0  07 

0  8  V  a-c 

to 

to 

to 

to 

to 

to 

2, .500* 

2.7X10* 

2,500 

1.30 

0  05 

0  3  V  a-c 

into  10,000  ohms 

*T wo-stage  magnetic  amplifier  and 

chassis 

400  cps 

3  5 

10* 

17 

1.5 

0.03 

0  8  V  a-c 

to 

to 

to 

to 

to 

to 

100 

6X10* 

105 

10.25 

0.08 

2  5  V  a-c 
into  600  ohma 

400  cps 
5 

3X10* 

75 

5 

0  008 

0  6  V  a-c 

u> 

to 

to 

to 

to 

into  600  ohms 

2,500* 

1X10* 

1,458 

75 

0  02 

to 

0 . 5  V  a-c 
into  10,000  ohms 

60  cps 

5 

5X10* 

90 

5.75 

0  08 

2.5  V  a-c 

to 

to 

to 

to 

to 

into  10,000  ohms 

2,500** 

2X10* 

2, .376 

130 

0  1 

to 

Push-Pull  Transistor  Preamplifier  plus! 
iligh-tiain  Magnetic  Amplifier 


Ri'sponse  time  isj 
essentially  L/R  -f- 
H/  where  A.  is  in¬ 
ductance  of  con-i 
trol  winding.  R  is] 
control-winding 
resistance  and  R/ 
is  equivalent  out¬ 
put  resistance  of] 
transistor  ampli¬ 
fier. 


Fast-Response  Magnetic  l*reamplifier 
plus  Sativalde  Transformer  Power  Stage* 


I _ J  I _ 

PREAMP  TRANSFORMER 


Fast-Response  Magnetic  Preamplifier 
plus  High-(>ain  Push-Pull  Magnetic 
Amplifier 


This  combination 
uses  fast  response] 
qualities  of  flux 
reset  type  magnet-] 
ic  amplifier  to 
drive  saturaNe 
transformer  as  a 
power  stage. 


This  combination 
incorporates  flux 
rc?set  fast-response] 
magnetic  amplifier] 
and  high-gain  self- 
saturating  mag¬ 
netic-amplifier 
power  stage. 


*T wo-stage  magnetic  amplifier  and  chassis 
**Three-stage  magnetic  amplifier  and  chassis 


0.5  v  a-c 
into  2,000  ohms 
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Lower  power  requirements  for  transistorized  telemeter  transmitter  and 
modulator  reduce  battery  weight  of  balloon-borne  radiation-detection  gear. 
Frequency  stability  and  modulation  consistency  are  better  for  the  transistor 
unit  than  for  the  vacuum-tube  unit  it  replaces 

By  DONALD  ENEMARK,  Physics  Department,  State  University  of  Iowa,  Iowa  City,  Iowa 


•K' ■ ; 


Transistors  Improve 


Design  goals  of  reduced  weight 
and  improved  reliability  of 
balloon-borne  electronic  apparatus 
used  in  connection  with  ionizing 
radiation  detectors  led  to  develop¬ 
ment  of  a  fully  transistorized  tele¬ 
metry  system. 

The  transistorized  unit  proved 
superior  to  earlier  vacuum-tube 
types  for  this  applicatitgi  and  may 
be  useful  in  other  equipment.  Fre¬ 
quency  stability  was  better,  modula¬ 
tion  was  more  consistent,  and  over¬ 
all  efficiency  was  about  three  times 
higher.  As  a  result  of  the  higher 
efficiency,  battery  weight  was 
greatly  reduced. 

The  f-m  transmitter  provides  250 
mw  at  92  me.  Output  power  repre¬ 
sents  a  compromise  between  the 
need  to  override  considerable  local 
interference  and  the  limited  weight 
available  for  batteries.  Although 
output  power  is  less  than  that  of 
the  vacuum-type  type,  the  signal  is 
stronger,  presumably  because  of  the 
antenna  used. 

Transmitter 

Two  WE  GF  45011  transistors 
are  used  in  the  transmitter  shown 
in  Fig.  1.  A  variable-frequency 
oscillator  was  used  because  only 
moderate  stability  was  required  and 
because  frequency  modulation  was 
to  be  used.  The  tapped  capacitor 
or  Colpitts  configuration  proved  to 
be  the  most  stable  and  reliable  over 
wide  temperature  changes. 


Feedback  from  collector  to  emit¬ 
ter  of  Qi  is  obtained  from  capaci¬ 
tive  divider  C„  C,.  The  ratio  of 
Cl  to  C,  was  determined  experi¬ 
mentally,  the  criterion  being  re¬ 
liable  starting  of  the  oscillator  un¬ 
der  load  conditions  at  all  tempera¬ 
tures  in  the  operating  range.  The 
modulation  signal  is  injected  at  the 
base  of  the  oscillator. 

Output  of  oscillator  Q,  is  induc¬ 
tively  coupled  to  the  amplifier  by  L, 
and  Lj.  Since  there  was  excess  drive 
available  from  the  oscillator,  no 
great  effort  was  made  to  optimize 
this  circuit.  Because  of  this  drive, 
C»  must  be  detuned  to  prevent  in¬ 
stability^  in  the  oscillator. 

The  output  amplifier  is  a  conven¬ 
tional  grounded-base  stage.  Induc¬ 
tive  coupling  from  amplifier  to  an¬ 
tenna  was  tried,  but  results  were 
poor.  The  tapped  coil  with  capaci¬ 
tive  coupling  was  the  most  efficient 
arrangement  found.  Collector  effi¬ 
ciency  of  the  output  stage  was 
about  50  percent,  and  overall  pack¬ 
age  efficiency  was  about  33  percent. 

Transistor  selection  was  neces¬ 
sary  for  the  amplifier.  About  half 
the  transistors  received  operated 
with  reasonable  efficiency  in  the 
output  stage.  All  figures  given  are 
for  an  average  transistor. 

The  transmitter  was  tested  over 
the  temperature  range  of  —50  to 
-fl25  F  with  not  over  16  percent 
change  in  power  output. 

Frequency  modulation  is  accom¬ 


plished  by  shifting  the  operating 
point  of  the  oscillator.  Modulation 
may  be  applied  at  any  of  the  three 
transistor  electrodes,  but  the  base 
input  is  used  because  it  requires 
the  least  power  for  a  given  amount 
of  deviation. 

The  most  important  requirement 
of  the  modulator  is  that  it  have  a 
low  output  impedance.  No  careful 
tests  were  made  of  linearity  and 
deviation  capabilities.  Qualitative 
tests  made  with  a  receiver  and  an 
oscilloscope  showed  a  reasonably 
faithful  reproduction  of  an  input 
sine  wave.  Maximum  deviation  de¬ 
pends  somewhat  on  individual  tran¬ 
sistors,  but  in  all  cases  was  at  least 
200  kc  before  severe  distortion  be¬ 
gan. 

Modulator  Circuit 

The  first  stage  of  the  modulator 
shown  in  Fig.  2  has  negative  feed¬ 
back  through  Ri  to  provide  some  d-c 
bias  stabilization.  The  second  stage 
is  somewhat  unconventional.  Tran¬ 
sistor  Q„  in  the  absence  of  Q„  would 
act  as  a  amplifier  with  some  signal 
appearing  across  Ro  but  most  of  it 
across  R,.  When  Q,  is  added,  it 
tends  to  produce  an  amplified,  in- 
phase  signal  across  R^.  Because  R. 
is  in  the  emitter,  circuit  of  Q„  how¬ 
ever,  the  signal  can  be  no  larger 
than  the  input  to  Q,.  The  overall 
result  of  Q,  and  Q,  is  an  emitter  fol¬ 
lower  with  a  gain  of  almost  unity. 
Because  of  the  feedback,  output  im- 
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FIG.  I— OKillotor  fraquancy  ia  changad  by  varying  oparcrting  paint 
ol  Oi.  Tuning  ia  dona  with  Ri  and  Ri 


Telemeter  Transmitter 


pedance  of  the  circuit  is  low. 

The  antenna  used  was  of  the  type 
most  often  called  a  coaxial.  It  is  a 
center-fed  dipole  with  the  transmis¬ 
sion  line  fed  in  through  the  end  of 
one  of  the  elements.  In  the  balloon 
apparatus,  the  antenna  was  sus¬ 
pended  with  the  thin  element  point¬ 
ing  down.  The  radiation  pattern 
was  then  approximately  doughnut 
shaped  and  provided  the  most  favor¬ 
able  receiving  angle  when  the  bal¬ 
loon  was  farthest  away.  No  diffi¬ 
culty  was  experienced  with  signal 
nulls.  The  thin  elements  were  cut 
from  steel  drill  rod  for  strength 
and  then  given  a  thin  copper  plate. 

The  antenna  did  not  tune  sharply. 
The  standing-wave  ratio,  as  meas¬ 
ured  with  an  inexpensive  reflected 
power  meter,  did  not  exceed  1.3:1 
from  90  to  94  me.  Impedance  should 
be  approximately  50  ohms.  No  fa¬ 
cilities  were  immediately  available 
to  accurately  measure  impedance. 

Tuning 

All  tuning  is  done  by  substitut¬ 
ing  potentiometers  for  R,  and  Rj 
in  Fig.  1  and  inserting  an  ammeter 
in  each  collector  circuit.  After  tun¬ 
ing  is  completed,  the  potentiometers 
are  replaced  with  equivalent  flxed 
resistors.  Convenient  sizes  for  the 
potentiometers  are  5,000  and  1,000 
ohms  for  R,  and  R.,  respectively.  A 
dummy  load  and  power  meter  are 
connected  to  the  output. 

To  tune  the  unit,  R,  is  set  for  an 


oscillator  collector  current  of  about 
6  ma.  Potentiometer  R^  is  set  for 
an  amplifier  collector  current  of 
about  5  ma.  The  oscillator  is  set  to 
92  me  (or  the  desired  frequency) 
by,  adjusting  C«.  Capacitor  C,  is  ad¬ 
justed  for  maximum  output.  Oscil¬ 
lator  current  is  increased  to  12  ma 
and  frequency  reset.  Amplifier  cur¬ 
rent  is  increased  in  steps  to  about 
22  ma,  and  the  output  stage  is  re¬ 
tuned  at  each  step. 

If  the  oscillator  stops  operating 
when  amplifier  current  is  increased, 
coupling  should  be  decreased  by  de¬ 
tuning  C,  and  by  bending  away  L, 
until  the  oscillator  shows  no  sign 
of  stopping. 

In  the  units  built,  C,  was  set  near 
maximum  capacitance  and  no  fur¬ 
ther  adjustments  made.  With  22- 
ma  amplifier  collector  current. 


FIG.  2— Modulator  has  •mittar-fellowar 
output  with  dot*  to  unity  gain 


power  output  should  be  from  200 
to  300  m|(v.  The  potentiometers  can 
then  be  replaced  by  fixed  resistors 
and  the  frequency  reset.  As  a  final 
adjustment  before  installation,  the 
antenna  is  connected,  the  complete 
unit  suspended  in  open  air  and  C, 
is  adjusted  for  maximum  reading 
on  a  field-strength  meter.  It  is  im¬ 
portant  that  the  antenna  not  be 
handled  when  the  transmitter  is  on, 
as  the  increased  load  could  burn 
out  Qi. 

Performance 

Eleven  units  were  flown  in  bal¬ 
loons  over  Fort  Churchill,  Mani¬ 
toba,  Canada,  in  the  summer  of 
1958.  Some  frequency  instability 
was  apparent  in  the  first  units 
flown. 

Further  experiments  were  made 
on  the  tuning  procedure,  and, 
with  the  method  outlined,  results 
were  highly  satisfactory.  Signal 
strength  remained  high  enough  to 
override  considerable  local  interfer¬ 
ence  even  when  the  balloon  was  at 
ranges  of  about  300  miles.  The  fre¬ 
quency  change  over  the  full  day-to¬ 
night  temperature  range  was  about 
0.3  percent. 

This  work  was  supported  by  the 
U.  S.  National  Committee  for  IGY 
under  the  Technical  Panel  for  Cos¬ 
mic  Rays.  Help  of  the  Dukane 
Corp.,  which  developed  a  transistor¬ 
ized  c-w  oscillator,  is  gratefully  ac¬ 
knowledged. 
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Forming  Handwritten-Like 


CLOSURES 


^  input/ 
CONNECTOR 


HIGH  VOLTAGE  GEN 


HIGH  VOLTAGE  GEN 


NUM  GATES 


NUM  GATES 


FIG.  I— Four-digit  oloctronic  display  usot  two-inch  crts  os  roodout 
modio  For  ooch  digit 


Author  records  data  appearing  on  display  crts.  Jumpers  simulate 
closure  mode  by  external  logic  circuit 


Digital  displays  associated  with  number  generators  to  give  compara- 

computer  and  instrumenta-  tively  troublefree  operation, 

tion  systems  must  be  readable  and 

reliable.  To  meet  these  require-  Display  Operation 

ments,  the  numeric  display  dis-  A  block  diagram  of  a  four-digit 
cussed  here  was  designed  to  use  display  is  shown  in  Fig.  1.  External 

small  cathode-ray  tube  readout  ele-  contact  closures  are  made  by  pulse 

ments  to  provide  good  viewing  amplifiers,  decade  counters,  or  other 

characteristics  and  passive-circuit  logic  circuits.  Dotted  lines  used  on 


the  diagram  show  closures  required 
to  produce  a  0682  display. 

Each  external  contact  closure 
connects  the  low-voltage  100-kc  sig¬ 
nal  from  the  oscillator  to  a  selected 
high-voltage  r-f  transformer  in  the 
high-voltage  generator.  Individual 
transformers  are  used  to  handle 
each  number  from  0  to  9;  there- 


OPEN 

CIRCUIT 


220K 

IN222; 


IN222 


aOl  IN222 
22K  IN222 


IN222  220K 


FIG.  3— Number  gonorolor  circuht  utod  to  product  each  digit  From  0  to  9.  Output  vertical  waveshape  (1)  and  horiiontal  waveshape 
wave  used  For  vertical  waveshapes  For  number  1  is  taken  directly  From  vertical  output  oF  the  0  generator 
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Digits  on  CRT  Display 

By  RICHARD  L  WHITE,  Chief  Applications  Engineer,  Semiconductor  Division,  Huffman  Electronics  Corp. 

Display  converts  digital  data  to  four-figure  readout  using  passive 
information  circuits  and  two-transistor  oscillator  as  high-frequency  power 
source.  Number  generators  produce  horizontal  and  vertical  waveshapes 
representing  each  digit  from  0  to  9.  Lissajous  patterns  on  crt  form  numerals 
that  appear  to  be  handwritten 


fore,  ten  transformers  are  required 
for  each  number  channel.  The  high- 
voltage  r-f  output  from  the  selected 
transformer  is  then  applied  to  an 
appropriate  pair  of  number  gates. 

Vertical  and  horizontal  wave¬ 
shapes  used  to  produce  a  number 
are  continuously  applied  to  a  pair 
of  number  gates.  When  a  number 
gate  pair  is  excited  by  a  high- 
voltage  r-f  transformer,  the  gates 
open  permitting  the  waveforms  to 
pass  through  the  gain  and  focus 
controls  in  the  crt  circuit.  The 
waveforms  are  then  applied  to  the 
crt  deflection  plates  creating  a 
Lissajous  pattern  on  the  screen 


which  closely  resembles  a  hand¬ 
written  numeral  as  in  Fig.  2. 

Oscillator 

The  100-kc  oscillator  circuit  is 
shown  in  Fig.  3.  Output  voltages 
are  take  across  the  r-f  chokes  in 
the  col'ector  circuits,  thereby  en¬ 
abling  the  oscillator  to  engage  two 
digits  fiom  each  phase.  The  oscil¬ 
lator  ci  'cuit  is  mounted  on  a 
printed-circuit  board  along  with  its 
associated  low-voltage  d-c  supply 
and  the  high-voltage  supplies  for 
the  cathode  ray  tubes. 

The  high-voltage  generator  con¬ 
sists  of  20  r-f  transformers  which 


are  tuned  to  100-kc.  Transformer 
primaries  are  excited  through  a 
silicon  diode  by  the  100-kc  oscil¬ 
lator  when  the  proper  external  con¬ 
nection  is  made.  A  typical  trans¬ 
former  circuit  is  shown  in  Fig.  4A. 
The  input  voltage  is  a  rectangular 
5  /isec  pulse  having  a  12-volt  ampli¬ 
tude  at  40  ma.  The  output  is  a  sine 
wave  of  100  v  rms. 

Number  Gates 

Waveshapes  used  to  form  num¬ 
bers  on  the  cathode  ray  tubes  are 
continuously  applied  to  the  number 
gates.  There  are  two  gates  per 
number;  a  gate  for  the  vertical 


(2)  appiMd  to  crt  dofloction  plotos,  and  rosulting  littojewt  pottorn  aro  shown  on  oscillogram  abovo  or  bolow  circuit.  In  proctico  tho  *ino 
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U  VJ 


\J 


(B) 


FIG.  3— Typical  high-voltag*  ganarator 
(A)  and  typical  numbar  gate  (B) 


waveshape  and  a  gate  for  the  hori¬ 
zontal  waveshape.  The  twenty  gates 
required  to  handle  the  ten  number 
possibilities  for  each  display  chan¬ 
nel  are  mounted  on  one  printed- 
circuit  board.  A  typical  number 
gate  circuit  is  shown  below  in 
Fig.  4B. 

Number  waveshapes  are  always 
present  at  the  input  to  the  gates; 
however,  the  waveshapes  cannot 
pass  through  because  of  the  back- 
to-back  diodes  in  the  gate.  When 
the  100-kc  from  the  high-voltage 
generator  is  applied  to  a  pair  of 
gates  and  rectified,  the  two  diodes 


w— 
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<  10 
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:0.22 

VERT  OR 
HORPLATt 
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VERT  OR  HOR 
WAVESHAPE  OF  NUMBER 


(B) 

FIG.  4— Oscillator  simultonaously  anargiitt 
all  four  r-f  transformars  raquirod  for  four¬ 
digit  raodout 


in  each  gate  are  brought  into  a  con¬ 
ducting  state.  The  number  wave¬ 
shapes  then  pass  through  the  gate 
to  the  crt  circuit.. 

Number  Generators 

The  horizontal  and  vertical  wave 
shapes  required  to  form  each  num¬ 
ber  displayed  on  the  crt  are  pro¬ 
duced  by  the  number  generator  cir¬ 
cuits.  All  waveshapes  are  derived 
from  a  fiO-cps,  center-tapped,  sine 
wave  source. 

Reliability  is  insured  through  the 
use  of  passive  elements  to  generate 
the  necessary  waveshapes.  Since 
the  generators  consist  of  only  re¬ 
sistors,  capacitors  and  silicon  di¬ 
odes,  the  circuits  cannot  become 
faulty  or  inoperative  because  of 


HOR  NUM  VERTNUM 

WAVESHAPE  WAVESHAPE 


changes  in  gain  or  other  troubles 
commonly  associated  with  active 
elements  such  as  vacuum  tubes  or 
transistors.  Simplicity  of  the  design 
also  contributes  to  the  reliability  of 
the  device.  All  circuits  utilize 
standard  techniques  of  diode  clip¬ 
ping,  diode  limiting  and/or  phase- 
shifting. 

Waveshaping  Circuits 

Output  waveshapes  of  each 
number-generating  circuit  produce 
the  final  Lissajous  patterns  on  the 
crt.  The  0  digit  is  derived  from 
two  sinusoidal  waveshapes  with  a 
90-degree  phase  ^difference  as 
shown  in  Fig.  2.  Since  the  number 


1  requires  only  a  vertical  wave¬ 
shape,  the  0  vertical  waveshape 
can  be  applied  as  shown  in 
Fig.  2. 

The  vertical  waveshape  for  the 
number  2  is  unshifted  sine  wave 
with  a  diode  limiter  controlling  the 
negative  excursion.  The  horizontal 
waveshape  has  three  components; 
two  derived  from  phase  shift  net¬ 
works  and  the  other  one  directly 
from  the  60-cps  supply  as  shown  in 
Fig.  2. 

Diode  Requirements 

N  umber  waveshapes  must  be  gen¬ 
erated  at  the  voltage  levels  required 
by  the  deflection  plates  of  a  two- 
inch  crt.  This  operating  condition 
puts  a  high  back  voltage  on  the  di¬ 
odes  in  the  wave-shaping  circuit, 
therefore  silicon  type  1N222  diodes 
are  used.  These  diodes  also  increase 
the  circuit  reliability  because  of 
their  better  temperature  character¬ 
istics  and  inherent  low  back  cur¬ 
rent. 

CRT  Circuits 

Four  scope  circuits  identical  to 
the  one  shown  in  Fig.  5  are  used. 
One  printed-circuit  board  contains 
the  scope  circuits  for  two  crts.  Al¬ 
though  a  two-inch  crt  is  used  here, 
any  other  size  can  be  employed. 

One  advantage  in  using  crts  is 
that  the  viewing  angle  is  quite  large 
and  does  not  have  the  limitations 
characteristic  of  edge  lighted  panels 
or  horizontally  aligned  grids. 

Since  nothing  is  in  front  of  the 
number,  viewing  brightness  is  con¬ 
stant.  In  other  types  of  display,  a 
number  is  viewed  through  several 
other  number  elements.  This  ar¬ 
rangement  results  in  displays  of 
varying  brightness  with  relatively 
short  viewing  distance. 

Construction 

The  entire  display  unit  is  com¬ 
posed  of  printed  cards  that  slide 
into  a  U-shaped  chassis.  All  inter¬ 
connecting  wiring  is  located  on  the 
back  of  the  chassis.  A  smaller  U- 
shaped  chassis  containing  the 
power  transformer  and  input  con¬ 
nectors  fits  on  the  back  of  the  main 
chassis.  Although  a  four-digit  dis¬ 
play  is  described,  with  additional 
printed  circuit  boards  a  display 
having  any  number  of  digits  can 
be  constructed. 
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Iron  Powders  for  Cores 

Magnetic  iron  powder  is  o  basic  electronic  material.  Tables  round  up 
typical  properties  of  pressed  and  sintered  cores 


There  are  some  40  grades  of  iron  powders  used  as 
core  materials  in  transformers,  tuners,  loading  coils 
and  other  components. 

Table  I  lists  some  of  the  principal  types  of  powders 
and  core  values  reported  by  manufacturers.  Since 
core  manufacturers  may  form  cores  with  differing 
insulation,  binders  and  densities,  choice  of  charac¬ 
teristics  is  wider. 

Permeabilities  can  be  rai.sed  by  coining,  annealing 
or  sintering  after  pressing.  Sintering  gives  the 
greatest  increase.  Table  II  shows  some  results. 

CORE  LOSSES — Permeability  and  core  losses  are 
related  to  particle  shape  and  size.  The  spherical  shape 
of  carbonyl,  for  example,  is  believed  responsible  for 
its  low  hysteresis  loss.  Diameter  to  permeability  and 
loss  ratios  are  calculated  for  some  materials. 

Nickel-iron  powders  are  also  used  as  core  materials. 
The  cores  may  be  pressed  from  alloy  powders  and  an- 
nealed“  or  from  powders  prepared  by  the  reduction 
of  nickel  and  iron  pentacarbonyl'.  Typical  values  are 
given  in  Table  III. — GS 
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TABLE  II— Effect  of  Sintering  on  Iron  Powder 


Sinter 

Temp 

("O 

Permea¬ 

bility 

Coercive 
F<»rce 
(oersted ) 

«... 

( gauss) 

Carbonyl .... 

8.50 

2,800 

0  33 

20,500 

1,050 

2,1IH> 

0.24 

20,500 

1,2.>0 

1,750 

0.27 

20,100 

Klectroly  tic. . 

1,120 

1,600 

5* 

8,000 

1,120‘ 

2,400 

5* 

12,000 

*  Field  HtreriRth  *  Annealed  after  sintering 


TABLE  III— Typical  Properties  of  Nickel-Iron 
Cores 


Material 

Perme¬ 

ability 

Loss  Coefficients 
(cXlO*)  (eXlO»)  (oXIO*) 

i  L'se 
Fre«| 

Molybdenum  125  , 

30 

19 

1.6 

<15  kc 

Permalloy 

60 

50 

10 

3  2 

10-50  kc 

26 

96 

7.7 

6  9 

30-75  kc 

14 

143 

7  1 

11  4 

50-200  ko 

Ni-Fe 

1O-.30 

>500 

0  4-0  5 

10-70 

CarlsHivI 

1 

Sintered 

95  100 

18-20  1 

c»  residual  loss;  eddy-current  loss;  a  »  Hysteresis  losa 


TABLE  I— Properties  of  Representative  Compressed  Iron  Powder  Cores 


Material  and 
Trade  Names 

•Average 

Particle 

Size 

(microns) 

Apparent 

Density 

Permea¬ 

bility 

Typical  Core  Losses 

Frequency 

(.enerally 

I'sevl 

Eddy  ciir 
(eXl«*) 

Hysteresis  ' 
(aX10»)  ' 

Stability 

(percent) 

Q 

Carbonyl 

Primarv . 

3-8 

2  5-3  5 

5-15 

0  1-0  11 

0  3 

0.15-0.6 

0  .1-100  rnc 

med-bigh 

High  Q . 

3,  9 

2  8  3 

4-9 

0.35-0.55 

0  6-0  7 

>20  me 

high 

Annealed . 

10,  20 

18  3 

15-80 

0.13-0  14 

11-3  1 

0.6-1. 4 

0. 1-3  me 

med-high 

Coated . 

8 

2.5-3 

15-100 

2  11 

0. 1-10  me 

high 

Reduced . 

15 

2  4-2  8 

12  40 

0  12 

0  1 

16 

0  2-2  me 

medium 

20 

2  7-2  8 

15-35 

0  12 

2  9 

13 

0.1-5  me- 

medium 

8 

1  75-2  15 

8-15 

0  11 

3  1 

1  .  O 

2-20  me 

medium 

40 

3-3  15 

15-35 

0. 1-0.2  me 

medium 

Flakes 

Eleetroivtic . 

1.5-25 

6- 

35 

\  0  33» 

0  24‘ 

-0.17* 

0  1-1  me 

low 

1 

20b-40<» 

6.. 5* 

50 

/ 

60  rpH-20'k<r 

low 

Nonelectroivtic . 

50-75 

6« 

40 

10-100  ke 

low 

15-25 

5.9' 

30 

0. 1-1  me 

low 

Iron  Oxides . 

8 

3.5* 

2. .5-4. 5^ 

0  oa5 

0  3 

O.l 

20-200  mo 

high 

4  1* 

7  9 

11.5 

9  1 

-2.1 

0.2-4  me 

medium 

4* 

5.7 

0.21 

6.8 

-1.6 

5-200  me 

higli 

‘  Core  density  *  Core  with  permeability  of  23.4  and  density  of  5.6 
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FIG.  1— Basic  aquipmant  for  tha  maosura' 
Riant  of  alactron  rasononca 


Microwova  aquipmant  and  mognat  shown 
hara  constitula  tha  haort  of  tho  microwova 
alactron  rasononca  spactrematar.  Sompla 
in  cavity  is  locotad  batwaan  mognat 
windings 


Microwave  Spectrometer 


Knowledge  of  the  energy  levels  the  research  has  been  done  in  Eng- 
in  paramagnetic  substances  is  land*  and  the  United  States, 
required  to  understand  and  design 
newly  practical  devices  like  the 
solid-state  maser,'’  *■  *  In  masers, 
populations  of  the  energy  levels  in 
paramagnetic  samples  are  redis¬ 
tributed  by  pumping  to  obtain  am¬ 
plification  at  certain  frequencies. 

Hence,  knowledge  of  the  absorption 
properties  of  these  paramagnetic 
samples  is  required  before  one  can 
determine  what  materials  are  suit¬ 
able. 

Paramagnetic  materials  have  per¬ 
manent  magnetic  dipoles  which  are 
oriented  at  random  in  the  absence 
of  external  magnetic  Helds.  These 
permanent  magnetic  dipoles  arise 
from  the  angular  momentum  of  the 
electrons  of  the  material.  The  spin¬ 
ning  charge.^  give  rise  to  a  mag¬ 
netic  field.  Generally  the  angular 
momentum  is  derived  from  the  un¬ 
compensated  spins?  of  the  electrons 
in  the  paramagnetic  substance.  The 
value  of  magnetic  susceptibility  for 
paramagnetic  substances  is  small 
and  positive.  Examples  of  such  sub¬ 
stances  are  materials  containing 
atoms  with  unfilled  shells  such  as 
titanium,  vanadium,  chromium  and 
manganese.  The  resonance  observ¬ 
able  in  these  materials  is  referred 
to  as  electron  resonance  or  para¬ 
magnetic  resonance.  It  was  first 
discovered  in  Russia,*  but  most  of 


Basic  Principle 

The  basic  principle  of  electron 
resonance  is  illu.strated  in  Fig.  1. 
A  paramagnetic  substance  is  im¬ 
mersed  in  an  external  d-c  magnetic 
field  and  an  oscillating  r-f  field  from 
the  klystron.  The  d-c  magnetic  field 
is  varied  slowly  and  linearly  as  a 
function,  of  time.  At  a  certain  value 
of  magnetic  field  H,  energy  from 
the  klystron  source  is  absorbed  by 
the  sample.  The  value  of  H  in  gauss 
is  determined  by  the  relation  H  = 
fif/9^,  where  h  is  Planck’s  con¬ 
stant,  f  is  the  klystron  frequency 
in  cps,  p  is  a  dimensionless  factor 
called  the  spectroscopic  splitting 
factor  and  ^  is  a  constant  called  the 
Bohr  magneton. 

In  practice  the  simple  system  of 
Fig.  1  must  be  augmented  by  addi¬ 
tional  refinements.  A  resonance 
cavity  is  used  to  increase  the  micro- 
wave  magnetic  field  amplitude  be¬ 
cause  the  mechanism  of  energy 
transfer  from  the  oscillating  elec¬ 
tromagnetic  field  to  the  sample  is 
by  way  of  the  r-f  magnetic  field. 
Low-frequency  sinusoidal  modula¬ 
tion  of  the  magnetic  field,  H,  is 
used  so  that,  near  resonance,  the 
sample  is  taken  in  and  out  of  reso¬ 
nance  at  a  known  frequency  and 
with  a  known  time  relation  (pha.se). 


Ofcillogrom  of  electron  resonance  absorp¬ 
tion  line  observed  in  stable  EE  radical 
diphenyl  picryl  hydroiyl,  on  organic  salt 


Modulation  of  the  microwave  car¬ 
rier  results  in  an  increase  in  the 
signal-to-noise  ratio  by  decreasing 
the  bandwidth  required  of  the  am¬ 
plifier  after  microwave  detection. 
Hence,  narrow-band  amplification 
and  phase  detection  can  be  used. 
Integration  by  connecting  various 
R-C  networks  across  the  recorder 
al.so  increases  the  S/N  ratio.  This 
necessitates  a  slow  magnetic  field 
sweep,  but  observation  time  is 
traded  for  S/N  improvement. 

A  magic  T  or  microwave  bridge 
measures  small  changes  in  the  Q  of 
the  sample-loaded  cavity  as  the 
magnetic  field  is  swept  through  res¬ 
onance.  By  balancing  the  bridge 
at  some  static  H  field  not  at  sample 
resonance,  the  sample  can  be  im¬ 
mersed  in  a  large  microwave  field 
without  the  detecting  crystal  being 
subjected  to  large  microwave  power 
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Electron  resonance  phenomenon  in  paramagnetic  materials  has  significance 
in  selection  of  suitable  salts  for  maser  applications  and  for  the  study  of 
solid-state  structure.  This  device  supplies  a  magnetic  field  which  is  swept 
linearly  with  time  for  use  in  absorption  test  methods 
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Tests  Electron  Resonance 


with  ensuing:  high  values  of  low- 
frequency  noise.  An  afc  system 
keeps  the  klystron  on  the  resonant 
frequency  of  the  sample-loaded 
cavity.  Equipment  to  measure  ac¬ 
curately  the  microwave  frequencies 
at  which  both  electron  resonance 
and  nuclear  (proton)  magnetic  res¬ 
onance  take  place  is  also  required. 
Proton  resonance  is  used  to  meas¬ 
ure  H  precisely.  To  avoid  power 
saturation  of  the  sample,  power 
entering  the  magic-T  arni  contain¬ 
ing  the  sample  inust  be  monitored. 


A  complete  block  diagram  incor¬ 
porating  the  above  features  is 
shown  in  Fig.  2. 

Operation 

The  paramagnetic  sample  to  be 
investigated  is  placed  in  a  hole  in 
the  rectangular  resonant  cavity.  If 
the  material  is  a  solid  it  may  be 
inserted  directly.  If  a  liquid,  it  can 
be  inserted  in  a  small  sample  tube 
designed  to  ht  the  opening  in  the 
cavity.  Both  methods  have  been 
used  successfully.  The  rectangular 
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cavity  is  resonant  in  the  TEi,.  mode. 

The  cavity  provides  a  sample  po¬ 
sition  for  the  observation  of  elec¬ 
tron  resonance  where  the  micro- 
wave  E  field  is  essentially  zero, 
and  where  the  microwave  H  field  is 
a  maximum  and  has  a  direction 
colinear  with  the  axis  of  the  sample. 

The  cavity  is  oriented  so  that  this 
direction  is  perpendicular  to  the 
static  external  magnetic  field  H  to 
maximize  the  spin  transition  prob¬ 
ability.  Energry  is  transferred  from 
the  microwave  magnetic  field  to  the 
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FIG.  2— CompUt*  blo<k  diagram  »f  micrtiwaVa  jpactromotor  syslam 
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FIG.  3— Absorption  phonomonon  at  oUc- 
tren  rosononco  os  it  oppoor  on  scopo  (A) 
and  aftor  slop#  dotoction,  on  rocordor  (B) 


FIG.  4— Automotic-froquoncy-control  sys¬ 
tem  for  klystron  oscillator 

paramagnetic  sample  by  magnetic 
coupling  to  the  quantum  mechanical 
spin  orientations  possible  in  the 
magnetic  substance.  On  a  classical 
basis  the  electron  can  be  considered 
as  a  gyroscope  precessing  about 
the  direction  of  the  external  mag¬ 
netic  field.  The  torque  exerted  by 
the  microwave  magnetic  field  acts 
in  such  a  manner  as  to  flip  the  spin 
over.  This  means  that  the  spin  of 
The  electron  goes  from  a  position 
whereby  it  is  precessing  about  a 
direction  opposed  to  the  external 
magnetic  field. 

Since  the  latter  case  is  quantum- 
mechanically  a  higher  energy  state, 
energy  is  required  in  the  process  of 
flipping  over  the  spins  of  the  elec¬ 


trons.  This  gives  rise  to  an  energy 
absorption  from  the  microwave 
field  in  accordance  with  hf  =  g^H. 

Energy  absorbed  by  the  paramag¬ 
netic  sample  is  measured  physically 
by  observing  variation  in  the  Q  of 
the  resonant  cavity  as  the  mag¬ 
netic  field  is  swept.  When  electron 
resonance  occurs,  microwave  energy 
is  absorbed  by  the  sample  and  is 
converted  into  heat.  The  reflection 
coefficient  of  the  cavity  is  changed 
by  this  absorption  of  energy.  Hence, 
reflection  from  the  opposite  arm  of 
the  magic  T  of  Fig.  2  does  not 
cancel  the  reflection  from  the  res¬ 
onant  cavity  at  this  value  of  H.  A 
change  in  microwave  power  level 
occurs  at  the  crystal  detector. 

Riding  on  the  microwave  carrier 
wave  is  a  low-frequency  signal  of 
about  100  cps  caused  by  modulation 
of  the  magentic  field.  This  tech¬ 
nique  takes  the  sample  in  and  out 
of  resonance,  thereby  amplitude 
modulating  the  reflection  coefficient. 
Becau.se  modulation  is  carried  out 
at  a  known  frequency  and  phase 
relationship,  a  narrow  band  ampli¬ 
fying  system  can  be  used.  Reso¬ 
nance  is  observed  by  slope  detection 
as  shown  in  Fig.  3.  A  recorder  plots 
the  derivative  of  the  absorption 
peak  occurring  at  electron  re.so- 
nance  of  the  paramagnetic  sample. 

Automatic  Frequency  Control 

As  shown  in  Fig.  4,  klystron  mi¬ 
crowave  power  coming  down  the 
waveguide  and  into  the  20-db  cou¬ 
pler  is  tapped  off  the  main  guide 
into  the  magic  T,  where  it  enters 
arm  3.  Power  is  equally  divided  be¬ 
tween  arms  1  and  2  with  equal 
phase  and  travels  outward  toward 
the  cavity  and  the  short  circuit. 
At  frequencies  far  removed  from 
resonance,  the  cavity  is  positioned 
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so  that  it  appears  like  a  short  cir¬ 
cuit  J  wavelength  closer  to  the 
magic  T  than  the  short  circuit  on 
the  opposite  arm.  The  reflected 
waves  in  the  two  arms  reconverge 
on  the  junction  with  a  relative 
phase  of  90  deg  because  the  wave 
in  arm  1  of  the  magic  T  has  trav¬ 
eled  \g/4  times  farther  than  the 
wave  in  arm  2.  Waves  of  equal  am¬ 
plitude  but  of  opposite  phase  are 
coupled  out  of  arms  1  and  2  into 
arms  3  and  4  where  they  are  de¬ 
tected  by  crystals  a  and  b  respec¬ 
tively.  The  isolator  absorbs  reflec¬ 
tions  from  the  main  waveguide. 

At  resonance,  the  cavity  repre¬ 
sents  a  conductance  either  larger 
or  smaller  than  the  characteristic 
admittance  of  the  waveguide.  The 
resultant  voltages  at  the  two  crys¬ 
tals  are  equal  in  amplitude.  At 
frequencies  close  to  resonance,  the 
reflection  coefficient  of  the  cavity 
is  either  advanced  or  retarded  in 
phase  relative  to  that  at  resonance. 
On  one  side  of  resonance,  the  power 
delivered  to  arm  4  of  the  magic  T 
is  greater  than  that  returned  to 
crystal  a  through  arm  3.  On  the 
other  side  of  resonance,  arm  3  re¬ 
ceives  the  greater  power.  The  dif¬ 
ference  between  the  voltages  recti¬ 
fied  by  the  two  crystals  is  there¬ 
fore  a  function  of  frequency  similar 
to  the  output  voltage  of  the  conven¬ 
tional  discriminator  circuit.  This 
d-c  signal  is  amplified  by  the  direct- 
coupled  differential  input  amplifier. 
Its  output  is  in  series  with  the 
klystron  reflector  voltage.  Experi¬ 
ments  have  shown  that  an  error 
voltage  (noise)  on  the  klystron  of 
sufficient  magnitude  to  change  its 
frequency  by  1  me  cau.ses  a  drift  of 
only  400  cps  with  this  afe  circuit, 
amplifier  shown  in  Fig.  5  is  pat¬ 
terned  after  one  used  in  microwave 
spectroscopy*. 

The  help  of  J.  L.  Garcia  de  Que- 
vedo  in  the  construction  of  this 
equipment  and  in  particular  with 
the  afe  system,  is  acknowledged. 
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■«0  015  I  H  I - .154  lYP. 

Dual  Contact  Typo  No.  29028  A  or  B* 

Mode  !n  12  through  50  contacts  in  multiples  of  two.  Designed  for 
nominal  1/16*  printed  wire  board,  copper  clod  on  both  sides. 
Contacts,  polarizing  contact,  insulation  and  mounting  hoies  aro 
the  some  as  described  for  No.  29029. 

*A-Phosphor  Bronze  Contact  *  B— Beryllium  Copper  Contact 


MOLDED  PRINTED  WIRE 
EDGE  CONNECTORS  j 

SINGLE  AND  DUAL  CONTACT  TYPES 

Singlo  Contact  Typo  No.  29029  A  or  B* 

Made  in  6  through  25  contacts  inclusive.  Designed  for 
nominal  1/16''  printed  wire  board,  either  single  or  two 

A  polarizing  contact  made  of  brass,  Sel-Rex  gold 
plated,  can  be  placed  in  any  contact  position.  Insula* 
lion  material  is  of  glass  filled  Diallyl  Phthalate  (Type 
GDI-30  per  Mil.  M-19833).  Contacts  are  of  Beryllium 
Copper  or  Phosphor  Bronze  with  Sel-Rex  gold  plate 
.00003  Minimum.  Terminals  are  mounted  on  .156" 
centers.  Mounting  holes  are  .12B"  dia.  ^ 
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Insulation  is  among  the  best  available 
from  both  electrical  and  mechanical  stand¬ 
points. 

Contacts  are  especially  designed  for  minimum 
printed  circuit  card  wear,  low  insertion  force 
and  positive  contact  with  the  printed  wire 
board. 

The  lack  of  sharp  radii  in  the  contact  design 
makes  it  possible  to  offer  this  contact  in  either 
Beryllium  copper  or  Phosphor  Bronze.  Due  to 
the  use  of  heavier  material  in  the  contacts  the 
tails  are  more  rigid  than  those  in  similar  con¬ 
nectors  that  are  presently  available. 


CINCH  MANUFACTURING  COMPANY 

1026  South  Homoe  Ave.,  Cbicefo  24.  illiaeb 

Division  of  Unitod-Corr  Fotlonor  Corporelion,  Boston,  Most. 


Csntrslly  Mcatsd  olan**  at 
icaoa,  IlfiiioN;  Sbalbyvilla, 


Chlcaoa,  llliMoit;  Sbalbyvilla, 

Indiana;  lafaanta,  CaWwnia; 
—  St.  Uoit,  Mitaowi 


Contact  tail  as  shown  available  now,  wire  wrap 
and  dip  solder  type  contacts  in  the  near  future. 


VISIT  BOOTH  NO.  2535 
AT  THE  I.R.E.  SHOW 


VOITAGE  BHiAKDOWN;  AC  RAAS  DC 

Sea  level  (adj.  terminals) .  2500  3800 

Altitude  3.4  HG.  50.000  ft.  (adj.  terminals) .  900  1200 

Altitude  1.3  HG.  70,000  ft.  (adj.  terminals) .  600  850 

VOITAGE  HATINOS: 

Sea  level  (adj.  terminals) .  830  1270 

Altitude  3.4  HG.  50.000  ft,  (adj.  terminals)....,  300  400 

Altitude  1.3  HG.  70,000  ft.  (adj.  terminals) .  200  280 

RECOMMENDED  WITHSTAWOINO  VOITAGE: 

Sea  level  (adj.  terminals) .  1870  2850 

Altitude  3.4  HG.  50.000  ft.  (adj.  terminals) .  675  900 

Altitude  1.3  HG.  70,000  ft.  (adj.  terminals) .  450  640 

Current  Rating  10  Amperes 

Contact  resistance  at  7.5  amperes  0.0027  Ohms  Max. 

measured  with  nominal  thickness 
printed  wire  board. 

Insulation  resistance  5000  Megohms  Min. 

Insulation  resistance  (immediately  after  100  AAegohms  Min. 
95  hours  at  90-95%  R.H.  and  40*±:2*  per 
method  103A  of  Mil-STD-202A 


In  ordering  use  base  number,  29029  or  29028, 
followed  by  the  number  of  contacts,  then  contact 
material  and  then  the  letter  indicating  position  of 
the  polarizing  contact.  For  example  29029-1 2-A-E, 
or  29028-1 6-B-E. 


Siegle  CoMoet  Type  No.  29029 


Dual  CoRtect  Type  No.  2902B 


BASE 

OMCTS'TSJ  1 

NO. 

X^iCT$ 

S  1 

1  1 

C  1 

0 

JWT 

0 

1  09t 

1.339 

1.531 

1.705 

TtW 

7 

1  354 

1  395 

1.557 

1.941 

39029 

« 

1.411 

1  553 

1.544 

30H 

39029 

9 

I.M7 

1.705 

3  000 

3.354 

29039 

10 

}.m 

1  554 

3.1S5 

3.410 

39039 

11 

1.579 

3  090 

3.313 

3.555 

39039 

13 

3  035 

1177 

3.459 

3  733 

39039 

U 

3.195 

3333 

3.535 

3.579 

39039 

14 

3.345 

3.409 

3.701 

3.015 

39039 

15 

3.S04 

3.445 

rn> 

itn 

39039 

U 

3  451 

3503 

3.094 

3.340 

39039 

17 

3.517 

3.955 

3  350 

3.504 

39039 

II 

3.973 

3.114 

IMS 

3.550 

39039 

19 

3.139 

X370 

ISM 

3.014 

39039 

30 

1.M4 

3.437 

3-719 

JfTI 

39039 

31 

3.443 

rm 

SITS 

4.139 

39039 

33 

3.590 

3.739 

4.011 

SMS 

39039 

33 

3.754 

3.595 

4.157 

4.441 

39039 

34 

j.fii 

4.t» 

4.344 

4.590 

29039 

25 

4i57 

4.305 

4  wo 

4.754 
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Radar  Booster  Charts 

Radar  augmenter  gain  and  power  nomographs  find  parameters  for  traveling- 
wave-tube  amplifiers  used  to  increase  radar  cross  section  of  target  drones 


By  BENJAMIN  P.  BAYER,  Radioplane,  A  Divlwlon  of  Northrop  Aircraft.  Inc.,  Van  Niiys,  California 


Traveling  wave  tubes  are 
finding  increased  use  as 
broadband,  high-gain  amplifiers 
for  increasing  the  apparent  ra¬ 
dar  cross-section  of  light  weight 
target  drones  or  small  aircraft. 
This  type  of  augmentation  sys¬ 
tem  does  not  require  repeated 
tuning  of  the  radar  system  as  in 
beacon  operation,  since  the  trav¬ 
eling  wave  tubes  are  capable  of 


operating  over  full  octave  band- 
widths. 

Use 

The  traveling-wave-tube  am¬ 
plifier  type  augmenters  are  re¬ 
quired  for  use  with  bistatic  sys¬ 
tems  where  there  is  a  relatively 
large  separation  between  the  lo¬ 
cations  of  the  radar  transmitter 
station  and  the  radar  receiving 


TRANSMITTING 


V 


ANTENNAS 


RECEIVING 


V 


TWT 

AMPL 


FIG.  1 — Block  diagram  of  radar  activo 
augmantar  systom 


RADAR  AUGMENTER  GAIN  CHART 


RADAR 

CROSS  SECTION 
o-  IN  SQUARE  METERS 


1,000- 

500- 

300- 

200- 

100 

son 

30-^ 


20  H 
10- 

5- 

3- 

2- 

I  - 

0.5- 

0.3- 

0.2- 

0.1  - 


ANTENNA 
GAIN 
g|  in  DB 


50-1 

40 

30-1 


\  20 

loN 


0- 
-  10- 

-20- 
formula: 


INDEX  I 


2v2 


G/V 


RADAR 

WAVE  LENGTH 

X  IN  CM 


0.1  - 

0.2- 

0.3- 

0.5- 


2H 

3 

5 

10/ 

/-^O- 

30- 

50- 

lOO- 

200 
300-1 
500  H 

1.000  4 


AUGMENTER 
GAIN 
IN  DB 

I-  60 


hso 


/ 


1-40 


h30 


h  20 


h'O 


example: 

given- 

O-  :  lOOM^ 
of  =  5  +  5  :I00B 
X  :  lOCM 

FIND- 

augmenter  gain 

SOLUTION 

FROM  100  ON  (A),  DRAW 
A  LINE  thru  10  ON  (6) 
TO  intersect  (C). 

FROM  THIS  POINT,  A 
LINE  thru  10  ON  (0), 
DRAWN  TO  (El,  GIVES 
AN  AUGMENTER 
GAIN  OF  41  OB 


A 


B 


C  D  E 
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INPUT 


Cross  section  of  diode  magnified  500  times 

t* 


0.0012' 


DYNAMIC  RESISTANCE 


JUNCTION  CAPACITANCE 


• 

AH 

II 

CURRENT (ma)  •  10  . 


VOLT^  .  .  3  i  .  .  . 


SWITCHING  PULSE 


OUTPUT 


j  ( - Im  ./  sec 


M  ■  .1.'  M 

-f  A  ' 

1  ,  ~ 

1 

'7 

'.’I'"  .  ■.  .-.I- 

!  ...... 

NEW  “AVALANCHE”  DIODE  SWITCHES  IN 
LESS  THAN  0.15  MILLIMICROSECOND 

Low  Capacitance  — Low  Dynamic  Resistance 


Fastest  switching  device  known  to  sci¬ 
ence  is  a  new  Spierry  Semiconductor 
diode,  developed  in  collaboration  with 
the  Univac  Division.  Observations  indi¬ 
cate  this  diode  turns  on  a  current  pulse 
in  less  than  O.IS  millimicrosecond. 
While  calculations  indicate  even  faster 
response  is  possible,  measurement  is 
limited  by  the  rise  time  of  present-day 
pulse  generators. 

Full  significance  of  this  Sperry 
achievement  in  the  art  of  solid  state 
switching  is  still  to  be  explored.  Imme¬ 
diate  applications  seen  for  the  design 
engineer  include  advanced  computers 
capable  of  processing  data  in  three  days 
that  today  takes  a  year  . . .  experimental 
UHF,  pi'  and  microwave  circuitry  . . . 


navigation  and  guidance  systems  for 
missiles  and  space  vehicles.  Prime  fea¬ 
ture  of  this  device  is  that  its  low  dynamic 
resistance  and  capacitance  do  not  limit 
its  switching  time. 

The  device,  packaged  as  a  subminia¬ 
ture  glass  diode,  is  designed  to  operate 
around  the  breakdown  voltage  of  an 
alloyed  P-N  junction  utilizing  the  ava¬ 
lanche  breakdown  effect  for  switching. 
The  P-N  junction  is  formed  by  alloying 
a  microscopically  small  (.0015"  diam¬ 
eter)  aluminum  dot  onto  an  N  type  sili¬ 
con  wafer.  This  aluminum  dot  is  biased 
negatively  with  respect  to  the  silicon 
wafer  near  the  breakdown  voltage.  A 
sudden  increase  or  pulse  on  this  negative 
voltage  causes  a  current  to  flow  by  an 


“avalanche”  mechanism  in  which  one 
electron  will  cause  many,  many  more 
electrons  and  holes  to  flow. 

Designed  for  volume  production,  this 
new  diode  is  available  in  limited  num¬ 
bers  for  experimental  use.  Write  for 
more  information. 

Visit  our  booth  14 10-14 1 6,  1959  Radio 
Engineering  Show,  March  23-26. 


SPCRRY  SCMICONDUCTOIt  DtVISIOM,  SPERRY  RAND  CORPORAT tON.  SOUTH  NORWALK.  CONNECTICUT 

Address  •//  Inquiries:  Marketing  Department,  Great  Neck,  N.  Y.,  or  Sperry  Gyroscope  otfices  In  Brooklyn, 
Chicago,  Cleveland,  Seattle,  San  Francisco,  Los  Angeles,  New  Orleans,  Boston,  Baltimore,  Philadelphia. 
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RADAR  AU6MENTER  POWER- OUTPUT  CHART 


RADAR 
POWER 
P,  IN  WATTS 


10  H 


3XI0”H 

2X10 


5X10? 

3  X 10*  -1 
2  X 10*  H 
10*  H 
5  X  i6*  ^ 
sxio*" 
2XI0‘ 

loN 

5X  I0*-| 
3xioN 
2  X  10*  H 
10*  H 
5XI0*H 
3XI(^J 
2  X  I0‘  H 


0*-^ 


GAIN 
PRODUCT 
G,xg*xk* 

I 

:  RADAR  ANTENNA  GAIN 

G.  >  AUGMENTER  RECEIVING 
ANTENNA  GAIN 

Ka  :  TWT  AMPL  GAIN 


RADAR 

WAVE  LENGTH 
X  IN  CM 


INDEX  2 


RANGE 

R 


AUGMENTER 
POWER 
P.  IN  WATTS 


\ 


60  H 


70  H 


\ 


\80 

\ 


90- 


100  H 


liOH 


I20H 


formula; 


IN  EXAMPLE 
40  +  5  +  40-85 


\ 


\ 


\ 


\ 


P.G^G^K^X 


1,000 

500 

300 

200 

100 

50 

30 

20 

''  5 

3 
2 


0.5 

0.3 

0.2 


IN 

IN 

nautical 

MILES 

METERS 

0.1  - 

0.2- 

example; 

1,000  - 

0.3- 

given- 
P,  s  10*  WATTS 

500- 

-10* 

0.5- 

T 

300- 

-  5  X  10* 

1  - 

G^  =  40  08 

200- 

-  3  X  10* 

2- 

s  508 

100- 

-  2  XIO* 

3- 

X  40  D8 

P^  s  10  WATTS 

50- 

30- 

- - 

-10*  5- 

_  5  XJO^ 12- 

-  3  X  10*  20  - 

10- 

-  2  XIO 

30- 

5- 

-  10* 

50- 

FIND- 

3- 

-  5  X  10* 

100- 

RANGE,  R, 

AT  WHICH 

2  - 

-  3X10* 

200- 

AUGMENTER 

-  2  X  10* 

300- 

WILL  BE 

0.5H 

-10* 

500- 

SATURATED 

1,000- 

0.3- 

-5X10* 

0.2- 

-3X10* 

2,000- 

0.1  - 

-2X10 

3,000- 

-  10* 

5,000- 

10,000- 

ABC 

TO  SOLVE  EXAMPLE  ON  CHART  -  FROM  10*  ON  (A)  DRAW 
with  A  line  to  10  on  (0),  continuing  to  index  2(E). 
INTERSECTION  ON  (F)  GIVES  THE  RANGE  AT  WHICH  THE 

miles. 


O.H 


A  LINE  THRU  85  ON  (8)  TO  MEET  A  POINT 
FINALLY  DRAW  A'  LINE  FROM  THIS  POINT 
AUGMENTER  WILL  BECOME  SATURATED!  4. 


ON  INDEX  I  (C).  CONNECT  THIS  POINT 
ON  (E)  TO  10  ON  (GI.  THE  POINT  OF 
5  X  10*  METERS  OR  24.3  NAUTICAL 


station,  thereby  requiring  a  large 
angle  between  incident  and  re¬ 
flected  energy  for  proper  radar 
system  operation. 

Retransmission 

Antennas  used  with  active 
augmenters  permit  retransmis¬ 
sion  of  the  radar  pulse  over  wide 
areas,  a  feature  not  possible  with 
corner  reflectors  or  other  passive 
reflector  devices  which  do  not 
disperse,  but  concentrate,  the  re¬ 
flected  radar  energy.  In  this  type 
of  system,  shown  in  Fig.  1,  it 
should  be  noted  that  the  trans¬ 
mitting  antenna  must  be  isolated 
from  the  receiving  antenna  for 
r-f  signals  by  a  factor  which 
must  be  greater  than  the  gain  of 
the  augmenter  at  any  frequency 
to  prevent  regeneration. 


The  accompanying  charts  pro¬ 
vide  a  ready  method  for  deter¬ 
mining  the  gain  and  power  re¬ 
quirements  for  design  of  an  ac¬ 
tive  radar  augmenter. 

Augmenter  gain  is  determined 
by  the  target  size,  the  frequency 
coverage  and  the  angular  cover¬ 
age  required — which  will  limit 
the  antenna  gains  attainable. 
The  value  of  the  traveling-wave- 
tube  amplifler  gain  is  given  by 
the  formula  on  the  augmenter 
gain  chart.  An  example  is  given 
and  solved  on  the  chart. 

Power  Output 

A  traveling-wave-tube  aug¬ 
menter  will  stimulate  the  re¬ 
quired  target  reflectivity  into  a 
range  where  the  tube  reaches 
saturation.  At  this  point,  any 


increase  in  input  power  will  not 
produce  an  increase  in  output 
power.  In  fact,  beyond  satura¬ 
tion,  a  drop  off  in  pow’er  will  be 
evident.  The  radar  augmenter 
maximum  power  output  required 
to  provide  simulation  into  a  spec¬ 
ified  range  is  given  by  the  for¬ 
mula  on  the  power  output  nomo¬ 
graph.  An  example  is  given  and 
solved  on  the  chart. 

Other  Factors 

These  nomographs  are  theo¬ 
retical,  and  for  more  precise  cal¬ 
culations,  other  factors  such  as 
transmission  line  losses  should 
be  included.  However  these  losses 
can  be  subtracted  from  the  gain 
figures.  The  user  would  then  ob¬ 
tain  effective  values  of  Gt, 
and  Ki. 
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BROADEN  DESIGN  HORIZONS 

Uiitfl  HGUi  pnp  drift  transistors 


TYPICAL  APPLICATIONS 
TV  CIRCUITS 
FM  RADIOS 
SHORT  WAVE  RADIOS 
HIGH  FREQUENCY  OSCILLATORS 

VERY  HIGH  SPEED 
SWITCHING  DEVICES 


WRITE  TODAY  FOR  BULLETIN 
0-160  INCLUDINO  COMPLETE 
MECHANICAL  AND 
ELECTRICAL 
SPECIFICATIONS. 
DIMENSIONAL  DRAWINOS. 
GRAPHS  AND  CNOINEERINO 
DATA. 


SEVEN  NEW  DRIFT  TRANSISTORS  FOR  HIGH  SPEED  SWITCHING 
AND  HIGH  FREQUENCY  AMPLIFIER  APPLICATIONS 

General  Transistor’s  new  2N602,  2N603,  2N604  provide  the  design  engineer  with  guaranteed 
switching  parameters  such  as  gain-bandwidth  and  DC  current  gain,  while  the  2N605,  2N606, 

2N607  and  2N608  provide  guaranteed  power  gains  at  high  frequencies. 

In  addition  to  the  great  speed  advantages  offered  by  the  drift  transistor  at  no  sacrifice  of  gain, 
such  additional  features  as  higher  voltages  and  lower  capacity  are  available.  Thus  one  can  now  drive 
higher  impedance  loads  with  no  sacrifice  of  speed  or  pulse  power. 

The  complete  control  of  G.  T.’s  Drift  Transistor  assures  longer  life  and  maximum  performance 
while  possessing  complete  reliability. 

Other  features  include:  high  input-circuit  efficiency,  excellent  high-frequency  operating  stability, 
good  signal-to-noise  ratio,  good  automatic-gain-control  capabilities  and  the  rugged  mechanical 
construction  of  a  positive  hermetically  sealed  tO-9  case. 

ALL  TRANSISTORS  CAN  NOW  BE  SUPPLIED  IN  FULL  COMPLIANCE  WITH  MIL-T-IBSOOA. 


4t2205  a  2207 


DC  Current  Gain 
h.. 

Gain  X 

Bandwidth 

Power  Gain 

_ Ke _ 

2N602 

2N603 

2N604 

Vc»  =  1  v 

1,  =  0.5  ma 

25-100* 

Vct  =  5v 

Ic  =  5  ma 

10-30  me 

30-50 

50-70 

2N605 

2N606 

2N607 

2Ne08 

Vcs=7.5v 
Ic  =  1  ma 
f  =  2  me 

20-25  db 
25-30  db 
30-35  db 
35-40  db 

w  REPRESENTS  RANGE  VALUE  FOR  COMPLETE  TRANSISTOR  PAMILV  AND  NOT  FOR  ONE  PARTICULAR  TRANSISTOR. 


O  R  P  O 
91-27  138TH  PLACE 


RATIO 

JAMAICA  35  •  NEW  YORK 
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IN  CANADAS  DCSSIR  C-K  LTD.,  441  ST.  PRANCI4  XAVIIN,  MONTREAL  t,  OUC6KC 

FOR  IMMKOIATE  DELIVERY  FROM  STOCK,  CONTACT  YOUR  NEAREST  AUTHORIZED  TRANSISTOR  OtSTIUBUTOII 

OR  OSNERAL  TRANSISTOR  DISTRIBUTINO  CORP.,  SI-ZT  1MTH  PLACE  ,  JAMAICA  SS,  NEW  YORK 

FOR  BXBORTi  OENBRAL  TRANSISTOR  INTSRNATIOMaL  CORP..  SI-S7  tSSTH  PLACE.  JAMAICA  >S.  NEW  YOBK 
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RESEARCH  AND  DEVELOPMENT 


Instrument  Checks  Wheel  Toe-In 


EUctronk  •quipiiMnt  mak«$  fwrthar  inroad*  in  automobiU  manufocturo  in  tho  form  of  on 
oloctronic  teo^n  indicator 


Electronic  instrument  has  been 
developed  to  indicate  correctness  of 
automobile' toe-in  adjustments.  The 
device  is  now  in  use  at  Oldsmobile 
division  of  GM. 

The  toe-in  indicators  present  a 
meter  indication  of  toe-in  for  the 
operator  of  the  toe-in  setting  ma¬ 
chine.  The  information  is  also  re¬ 
corded  for  use  in  quality  control. 

A  signal  proportional  to  toe-in 
error  of  one  wheel  is  supplied  by  a 
transducer  mounted  on  the  rotating 
head  of  the  toe-in  setting  machine. 
The  a-c  signal  is  demodulated,  and 
amplitude  of  the  d-c  output  is  pro¬ 
portional  to  error.  Polarity  indi¬ 
cates  direction  from  desired  set¬ 
ting.  The  recorder  is  provided  with 
a  scale  to  convert  the  reading  to 
inches. 

The  transducer,  made  by  Cres¬ 
cent  Engineering,  has  a  center- 
tapped  coil,  each  half  of  which 
forms  one  leg  of  a  bridge.  An  iron 
core  concentric  to  the  coil  is  actu¬ 
ated  by  the  movable  head  assembly 
of  the  machine.  Core  position  de¬ 
termines  how  much  of  the  60-cycle 
bridge-energizing  voltage  appears 
across  each  half  of  the  coil. 

The  other  two  bridge  legs  are 
formed  by  a  ten-turn  potentiometer 
in  the  toe-in  indicator  unit. 

The  60-cps  signal  from  the  bridge 
is  either  in  phase  with  the  energiz¬ 


ing  voltage  or  180  degrees  out  of 
phase,  depending  on  which  side  of 
the  center  tap  the  core  is  located. 
For  correct  toe-in,  the  core  is  at  the 
center  tap,  and  bridge  output  is 
zero. 

The  signal  derived  from  the 
bridge  is  applied  push-pull  to  the 
grids  of  a  twin  triode.  Plate  voltage 
is  250  volts,  60  cycles  and  is  fur¬ 
nished  by  a  winding  on  the  same 
transformer  that  energizes  the 
bridge.  Plate  voltage  is  therefore 
either  in  phase  or  180  degrees  out 


of  phase  with  signal  voltage.  Thus, 
the  amplifier  provides  phase-sensi¬ 
tive  detection  of  the  toe-in  error. 
Large  capacitors  across  the  plate 
load  resistors  filter  the  output. 

A  portion  of  the  bridge  energiz¬ 
ing  voltage  is  tapped  to  provide  a 
calibration  voltage  for  adjusting 
amplifier  gain.  Zero  adjustment  is 
done  by  controlling  the  amount  of 
plate  voltage  going  to  each  half  of 
the  amplifier.  With  zero  signal  in, 
quiescent  current  in  the  two  tube 
halves  is  balanced. 


Feedback  Increases  Input  Impedance 


Using  negative  feedback,  voltage 
gain  in  a  transistor  amplifier  can 
be  exchanged  for  input  impedance. 
Also,  voltage  gain  is  made  more 
independent  of  transistor  param¬ 
eters. 

A  transistor  amplifier  has  been 
developed  by  Texas  Instruments 
using  TI  2N338  silicon  transistors 
that  has  an  input  impedance  of  8 
megohms.  Voltage  gain  is  40  db 
and  output  impedance  is  600  ohms. 
Gain  is  stable  to  ±0.1  db  over  the 
temperature  range  from  —55  to 
125  C  and  within  ±1  db  from  6  cps 
to  300  kc.  Input  impedance  is 


FIG.  1  — SimplHlad  circuit  shows  how  nog- 
otivo  foodback  can  bo  usod  to  incrooso 
input  impodanco  of  transistor  omplHior 


greater  than  1  megohm  between 
25  cps  and  30  kc. 

The  amplifier  consists  of  a  com¬ 
mon-collector  stage  followed  by 
three  common-emitter  stages.  High 
input  impedance  and  gain  stability 
are  achieved  in  the  amplifier  circuit 


in  Fig.  1  by  overall  negative  feed¬ 
back  provided  by  resistor  i?,.  Re¬ 
sistors  R„  R,  and  /2.  are  individual 
stage  feedback  resistors.  This  sim¬ 
plified  circuit  is  valid  for  midfre¬ 
quency  range  where  reactances  of 
bypass  and  coupling  capacitors  may 
be  neglected. 

Voltage  drop  across  R,  is  in  phase 
with  input  voltage.  A-c  current 
through  Ri  is  approximately  equal 
to  the  product  of  input  current  and 
current  gain  of  the  individual  am¬ 
plifier  stages. 

If  amplifier  current  gain  is  10* 
and  Ri  is  6  ohms,  the  equivalent 
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Stamp  on  top  of  bulb  clearly  shows  date  Bell  Laboratories  installed  Tung-Sol/Chatham  5R4WGY 
rectifier  tubes.  September  9,  1958,  five  years,  over  43,000  hours  later,  the  tubes  were  removed. 


5R4WGV 

fUNG-SO^ 

^hathaij? 

^^0*  IN  U.S.^  ’ 


Tung-Sol/Chatham  tubes  operate 
43,000  hours  -  more  than  five  years 


Bell  Laboratories,  Murray  Hill,  New  Jersey  —  re¬ 
search  and  development  center  for  new  and  better 
telephone  components  —  recently  removed  two 
Tung-Sol/Chatham  5R4WGY  rectifier  tubes,  fore¬ 
runner  of  the  improved  5R4WGB,  after  more 
than  five  years  of  unbroken,  high-quality  operation. 

Records  revealed  that  on  March  20,  1953,  Bell 
Laboratories  installed  the  rectifier  tubes  in  a  fre¬ 
quency  distribution  amplifier  operated  at  Murray 
Hill.  Removal  ;date:  l^ptember  9,  1958,  more 
than  five  years  and  43,000  service  hours  later. 
Comparison  with  the  normal  5R4WGY  warranty 
of  500  hours  underscores  the  extraordinary  per¬ 
formance  of  these  Tung-Sol/Chatham  tubes. 


More  and  more  tube  users  in  all  areas  of  indus¬ 
try  arc  gaining  similar  benefits  of  long-life  relia¬ 
bility  found  throughout  Tung-Sol/Chatham  tubes. 
You  can  too!  When  you  need  replacements  .  .  . 
the  next  time  you  order  new  electronic  equipment, 
specify  Tung-Sol/Chatham  tubes!  For  further  in¬ 
formation,  to  fill  a  special  socket,  contact:  Chatham 
Electronics,  Division  of  Tung-Sol  Electric  Inc., 
Newark  4,  New  Jersey. 


§)  TUNG-SOl 
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NOBATRON^  refulated  d-c  supplies 

•  B  supplies 

•  Tubeless  low-voltage,  high-current— to 
500  amps  out 

•  Wide  range  —  electronic,  transistor  or 
mag-amp  controlled 

•  Electronically  regulated  d-c  supplies 

•  Miniature  transistor-regulated  supplies 
a  And  also  unregulated  d-c  supplies 


^  — 


Model  R5010  Tubeless  AC  Line  Regulator  (top) 
Model  610B  Nobatron  DC  Supply  (center) 
Model  FCR  250  Frequency  Changer  (bottom) 


Frequency  changers,  inverters,  converters 
(no  moving  parts  in  these) 
e  Single-phase,  60  cps  to  single-phase 
400  cps  or  any  f  in  range  45-2000  cps  — 
adjustable  f  or  ±0.(X)1%  regulated; 
powers  to  1000  va 

e  Single  phase  60  cps  to  three  phase  400  cps 
e  Miniature  transistorized  inverters  — 6, 

12,  or  28  vdc  to  1 15  vac.  60  or  400  cps 
a  Miniature  transistorized  converters  — 6, 

12.  or  28  vdc  to  d-c  voltages  from  50  to 
1000  vdc 


Although  Sorensen  originally  made  its  name  as  the  foremost  producer  of  electronic 
a  c  line-voltage  regulators,  we've  come  a  long  way  since  then.  Today,  Sorensen 
standard  units,  as  outlined  above,  fill  almost  all  the  requirements  of  the  controlled 
power  field  — and  you  can  add  to  these  Sorensen’s  high-voltage  equipment  (up  to 
600  kv).  Today's  Sorensen  engineer  is  equally  at  home  in  designing  with  vacuum 
tubes,  semiconductors,  and  the  latest  magnetic  devices  and  materials  to  produce 
better,  lighter,  faster  controlled  power  equipment  than  ever  before.  Sorensen  engi¬ 
neers  are  always  glad  to  discuss  your  special  power  requirements  with  you— whether 
for  a  new  unit  or  for  a  complete  power  system.  Write  us  or  see  your  Sorensen 
representative.  baa 


SORENSEN  &  COMPANY,  INC. 


Richards  Avanua,  South  Norwalk,  Connecticut 


WIDEST  LINE  OF  CO NTR O LLE D-PO WE R 
EQUIPMENT  FOR  RESEARCH  AND  INDUSTRY 


IN  EUROPE,  contact  Sorensen-Ardsg,  Zurich,  Switzerland.  IN  WESTERN  CANADA,  ARVA. 
IN  EASTERN  CANADA,  Bayly  Engineering,  Ltd.  IN  MEXICO,  Electro  Labs,  S.  A.,  Mexico  City. 


FIG.  2— Mounting  components  on  olunv- 
inum  sheet  insulated  from  main  chassis 
and  connected  to  ungrounded  and  of  R, 
improved  high-frequency  performance 


The  complete  amplifier  circuit  is 
shown  in  Fig.  2.  The  four  stages 
are  direct-coupleii.  Adequate  stabil¬ 
ity  of  bias  conditions  is  provided  by 
the  large  emitter  resistors  R„  R. 
and  R„  which  are  bypassed  for  sig¬ 
nal  frequencies.  Bias  voltage  for 
the  first  stage  is  developed  across 
the  9-volt  Zener  diode,  Z),.  The  col¬ 
lector  of  Q,  is  coupled  to  feedback 
resistor  R.  by  C,  and  D,.  If  this 
collector  were  bypas.sed  to  ground, 
input  impedance  would  be  shunted 
by  the  /;.»  of  this  unit. 

Output  impedance  is  set  by  R,, 
which  is  600  ohms.  Input  imped¬ 
ance  is  approximately  equal  to  the 
product  of  the  amplifier  current 
gain  and  feedback  resistor  R,.  Since 
current  gain  is  a  function  of  tran¬ 
sistor  parameters,  input  impedance 
can  be  expected  to  be  a  function  of 
ambient  temperature. 

Voltage  gain  is  largely  deter¬ 
mined  by  the  ratio  of  output  re¬ 
sistor  R,  to  feedback  resistor  R, 
and  is  almost  independent  of  tran¬ 
sistor  parameters.  Therefore  it 
should  not  be  sensitive  to  ambient 
temperature  variations. 

Noise  level  of  the  amplifier  will 
be  a  function  of  the  input  termina¬ 
tion.  Equivalent  input  noise  will 
range  from  about  25  fiv  with  the 
input  shorted  to  about  450  /nv  with 
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first  voice 
from  space 


Sorensen 

power 

supply 


the  input  circuit  opened  up. 

Careful  consideration  should  be 
given  to  the  layout  of  the  amplifier, 
particularly  with  respect  to  stray 
capacitance  to  ground.  In  the  bread¬ 
board  model,  all  components  were 
mounted  on  a  2  by  4  in.  sheet  of 
aluminum  which  was  insulated  from 
the  main  chassis  and  electrically 
connected  to  the  ungrounded  side  of 
feedback  resistor  R,.  This  greatly 
improved  high-frequency  charac¬ 
teristics  by  reducing  the  effect  of 
stray  capacitance  between  the  com¬ 
ponents  and  ground. 


Tv  Transmitter 
for  Missiles 


Battery-powered  tv  system  has 
been  developed  by  Lockheed  for 
space  applications.  First  units  have 
been  delivered  to  the  Army  Ballis¬ 
tic  Missile  Agency.  Lockheed 
pointed  out  that  the  tv  system  was 
not  developed  for  any  satellite  pro¬ 
gram. 

The  system,  consisting  of  a 
camera  and  three  small  units,  has  a 
1,000-mile  transmitting  range.  Pic¬ 
ture  resolution  is  500  lines. 

The  camera  itself  is  73  inches 
long  and  2i  inches  in  diameter,  and 
it  weighs  42  ounces,  including  lens. 
Besides  the  camera,  the  system  in¬ 
cludes  a  fully  transistorized  control 
unit  that  supplies  all  necessary 
sweep  and  synchronizing  signals  to 
the  camera.  A  14-ounce  unit  con¬ 
tains  the  camera  controls,  and  a  47- 
ounce  package  houses  the  50-watt 
f-m  transmitter. 

The  system  withstands  40  g’s  of 
shock,  50  g’s  of  acceleration  and  10 
g’s  of  vibration. 

Applications  may  include  ob¬ 
serving  missile  performance  after 
the  missile  has  disappeared  from 
the  sight  of  ground  observers. 
Critical  factors  such  as  stage  sep¬ 
aration  or  engine  firing  could  be 
watched.  Passengers  in  spacecraft 
could  be  observed  during  takeoff 
or  other  times  when  environmental 
factors  might  be  critical. 

Possible  commercial  uses  include 
aerial  navigation,  meteorology, 
oceanography,  railroading,  observ¬ 
ing  radioactive  or  similar  contami¬ 
nated  areas  and  law  enforcement. 
The  system  might  also  be  used  for 
television  news  coverage. 


U.  S.  Air  Force  ohoto 


Last  December,  a  Christmas  message  from  outer  space  heralded  a  new  era  in  radio 
communications. 

Coming  from  an  orbiting,  80-foot  long  U.  S.  Air  Force  Atlas  missile,  the  voice 
was  broadcast  over  U.  S.  Army  Signal  Corps  designed  communications  equipment. 
We  at  Sorensen,  are  proud  indeed  that  a  miniature  Sorensen  transistorized  power 
supply  was  selected  as  part  of  this  communications  equipment. 

Transistorized  supplies  for  every  purpose.  Sorensen  manufactures  a  complete 
line  of  miniature  transistorized  power  equipment  including:  highly  regulated  a-c 
powered  d-c  supplies,  dc-to-dc  converters  and  dc-to-ac  inverters.  They  are  rugged, 
compact  and  as  simple  to  incorporate  into  your  equipment  as  an  ordinary  trans¬ 
former  or  other  "potted”  component.  They  are  available  in  an  extremely  wide  variety 
of  input-output  voltage  combinations  and  current  capacities.  Write  for  complete  data. 

0.0 


Richards  Avsnus,  South  Norwalk,  Connecticut 


WIDEST  LINE  OF  CONTROLLED-POWER 
EQUIPMENT  FOR  RESEARCH  AND  INDUSTRY 

IN  EUROPE,  contact  Soranson-Ardag.  Zurich,  Switzarland.  IN  WESTERN  CANADA,  ARVA. 
IN  EASTERN  CANADA,  Bayly  Enginaaring,  Ltd.  IN  MEXICO,  Elactro  Labs.  S.  A..  Maxico  City. 
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FIG.  1— Tha  caromic  thyratron  suba*Mmblia«  consisting  of  tha  anvalopa,  grid  cup,  cothoda  unit,  onoda  cup  and  backing  ring 


CERAMIC 
BACKWC  RING 


COPPER 

ANODE  CUP - 

MOLY  ANODE- - 

GRID  SLOTS  (3) 

OjOetfX  l-IM‘ - 

6*  CATHODE  BAFFLE' 
CATHODE  MOUNT - 
CATHODE - 


■ooeo* 

—COPPER  GRID  CUP 
-CERAINC  CYLINDER 
- -HEAT  SHIELO 

^CERAMIC  GRID  TO 
CATHODE  SPACER 


RESERVOIR- 


CERAMIC  DISC 


■  RESERVOIR  HEATEli 
CONNECTION 


CATHODE  HEATER  CONNECTION- 


FIG.  2— Cross>sactional  viaw  of  intarnal  tuba  structura 


FIG.  3— Cathoda  with  haatar  and  haat  shiald 


Thyratron  Has  Ceramic  Envelope 


By  DANIEL  F.  RILEY,  Kdgerton,  Oerme.shauHen  and  Grier,  Inc.,  Boston.  Mass. 


ONLY  5h-in.  long  and  Sn-in.  in  The  other  filament  connection  is 
diameter,  the  7322/1802  hy-  common  ■with  the  cathode  flange, 
drogen  thyratron  is  a  ceramic-metal 
envelope  tube  for  operation  at  high 
power,  high  prr  and  high  ambient 
temperature. 

Envelope  design  and  suba.s- 
semblies  for  the  tube  are  shown  in 
Fig.  1.  Cylindrical  support  of  the 
cathode,  grid  and  anode  contributes 
to  overall  ruggedness.  The  external 
anode  can  accommodate  higher  dis¬ 
sipation  than  a  conventional  in¬ 
terior  anode  glass  envelope  thyra¬ 
tron  of  the  .same  size.  Electrical 
connection  to  the  anode  is  made  by 
a  threaded  stud  brazed  to  the  an¬ 
ode  cup.  Grid  and  cathode  have 
flange-type  connections.  Power  is 
applied  to  the  cathode  and  reservoir 
filaments  through  pins  in  the  base. 


denum  anode  is  brazed  to  the  copper 
anode  cup  using  gold  nickel  eutectic 
alloy.  The  grid  cup  is  made  of 
0.050-in.  copper  to  provide  good 
thermal  conduction  away  from  the 
grid  aperture  region.  Thickness 
is  decreased  to  0.022  in.  in  the  flange 
area  to  reduce  seal  stress. 

Cathode  Design 

A  number  of  closely  spaced 
straight  vanes  are  used  in  the  cath¬ 
ode,  Fig.  3,  to  allow  it  to  have  a 
large  emitting  area  in  a  small  over¬ 
all  volume.  Vane  height  is  0.5  in. 
The  cathode  filament  lies  flat  be¬ 
neath  the  cathode  base  plate.  Heat¬ 
ing  efficiency  of  the  cathode  is  such 
that  only  85  w  is  required  for  100 
sq.  cm  of  area.  Reservoir  used  con¬ 
tains  3.8  grams  of  titanium  loaded 


Ceramic  Seals 

Ceramic-to-metal  seals  are  made 
by  a  titanium  hydride  process.  The 
ceramic  is  sprayed  with  titanium 
hydride  and  then  a  nickel  washer  is 
vacuum-brazed  to  the  ceramic  using 
pure  silver  solder  in  the  butt  type 
of  seal.  In  the  pin  seals,  holes  are 
painted  with  titanium  hydride  and 
then  thin-walled  kovar  tubing  is 
brazed  to  the  ceramic  with  an  alloy 
of  50-percent  silver  and  50-percent 
copper.  Detail  of  pin  construction 
is  such  that  the  filament  current 
passes  through  a  nickel  wire  brazed 
to  the  pin  base  with  copper  solder. 

Figure  2  shows  the  internal  con¬ 
struction  of  the  tube.  The  molyb¬ 
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GOES  A  L-O-N-G  WAY.  .  . 


SIJMKPOIC 


FIXED  COMPOSITION  CAPACITORS 

I 

SET  THE  QUALITY  STANDARDS! 


Convenient,  circuit  coupling  and  bypassing  in  the 
simplest,  most  inexpensive  capacitor  design  ever  pro¬ 
duced.  46  El  A  “preferred”  values — 0.10  to  10.0 
5%,  10%  or  20%  tolerances. 


Electronic  Component*  Division 

8TACKPOLB  CARBON  COMPANY 

ST.  MARY'S,  PA. 


Coldit*  70'*'®  fixed  composition  resistors  •  Snap  and  Slide  Switches  •  Ceramaqi®  ferromagnetic 
cores  •  Variable  composition  resistors  •  Caramagnefl  ceramic  magnets  •  Fixed  composition 
capacitors  •  Iron  cores  •  Brushes  for  all  rotating  electrical  equipment  •  Electrical  contacts  •  Hundreds 
of  related  carbon,  graphite  and  metal  powder  products. 
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StaMutu:  o*te.  in  a  LiUion 


AAodal  101>C 


UirRA 


I  13 

jMBlf  OSCIUATOK 


Model  121- A 


.Di.Wer* 

frequenti 


Booth  Not.  3038  A  3039 


Hycon  Eastern  Ultra  Stable  Oscillator,  Model  101-C,  is 
a  one  megacycle  signal  source  of  proven  exceptional  stability. 
It  is  useful  wherever  precise  time  measurements  or  frequency 
control  are  required,  as  in  reinsertion  of  carrier  in  suppressed 
carrier  systems,  astronomical  measurements,  navigation  systems, 
geophysics  or  other  critical  applications. 

Auxiliary  highly  stable  outputs  covering  the  spectrum  from 
sub-audio  to  microwave  can  be  made  available  through  the  use 
of  Hycon  Eastern  FREQUENCY  DIVIDERS,  MULTIPLI¬ 
ERS,  AND  PHASE-LOCKED  OSCILLATORS. 


Write  for  Ultra  Stable  Oscillator  Bulletin. 


•  FIEQUENCY  STABILITY:  Drift  rale  le$i  than  1  part  in  10* 
per  day  after  initial  itabilization. 

•  FREQUENCY;  1  megacycle,  variable  over  a  range  of  1  cycle. 
Available  at  other  frequencies  on  special  order. 

•  CRYSTAL  OVEN:  Stabilized  to  belter  than  0.01  °C  by  temper, 
oture-sensilive  resistance  bridge  and  high-gain  heater  control 
circuit. 

•  DISSIPATION  IN  OSCILLATOR  CRYSTAL:  Stabilized  at  a  power 
level  less  than  one  microwatt  to  insure  ultimate  stobility. 

•  2  OUTPUTS:  Sine  wove— 4  Volts  RMS;  Pulse — I  Volt. 

•  OUTPUT  IMPEDANCE:  2S0  Ohms  nominal. 

•  POWER  REQUIRED:  ISO  Volts,  100  MA,  Regulated  DC,  and  6.3 
Volts,  3  Amperes,  AC  or  DC.  (Molching  Power  Supply  ovailoble). 


HYCON  EASTERN,  INC. 

75  Combridgo  Porkway  Dept.  A  Cambridge  42,  Moss. 


to  a  concentration  of  16  liter-milli¬ 
meters  of  hydrogen  for  a  fill  pres¬ 
sure  of  375  microns. 

A  new  reservoir  using  lanthanum 
in  place  of  titanium  is  due  for  in¬ 
corporation  in  the  tube.  An  ad¬ 
vantage  of  the  new  reservoir  ma¬ 
terial  is  that  it  exhibits  a  plateau 
in  the  equilibrium  pressure-concen¬ 
tration  relation  in  the  pressure 
range  at  which  thyratrons  operate 
and  at  operating  temperatures  de¬ 
sirable  for  pressure  stability  con- 


FIG.  4— Tub*  mountod  in  a  spocial  sockot 


siderations.  A  four-fold  gain  in 
storage  capabilities  is  realized  com¬ 
pared  to  the  titanium  reservoir. 
And  only  one-eighth  the  weight  of 
active  material  must  be  used. 


Testing 

The  tube  is  presently  undergoing 
an  Acceptance  Testing  Program  for 
the  Signal  Corps.  Tubes  have  been 
operated  previously  in  excess  of 
1,000  hours  at  25  kv  peak  anode 
voltage,  1,000  amp  peak  cathode 
current  and  1.25  amp  average. 

The  1802  triggers  easily,  has  less 
than  0.005  ^isec  jitter  and  has  a  low 
starting  voltage.  Envelope  tem¬ 
peratures  of  400  C  are  permissible. 
Operation  at  prr’s  in  excess  of  50,- 
000  pps  is  possible.  The  cathode  has 
delivered  peak  currents  of  10,000 
amp  at  pulse  widths  in  the  order  of 
one  fisec. 

Tube  design  has  been  tested 
satisfactorily  at  a  shock  of  500  g 
and  at  vibration  of  10  g  up  to  2,000 
cycles.  A  socket  designeJ  for  the 
tube  is  shown  in  Fig.  4.  The  grid 
flange  is  clamped  with  stainless- 
steel  brackets.  Threaded  inserts  in 
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DfCIBtlS 


Mycalex  hold  the  clamping  brack- ' 
ets.  Stainless-steel  connectors  used 
on  the  filament  pins  provide  a  large 
contact  area. 


BALLANTINE 

VOLTMETER 


l>rle«:  •asS. 


Rhenium  Available 
Commercially 

Rhenium  has  receivfid  much  atten¬ 
tion  (Electronics,  p  36,  Nov.  10, 
1957)  as  an  important  material  for 
electronic  applications.  But  until  a 
recent  announcement  by  Chase 
Brass  and  Copper  Co.,  the  material 
has  not  been  available  commercially 
in  this  country. 


EUctrical  contact  disks  of  rhonium  find 
application  in  mako-and-break  rolays 

Rhenium  is  an  extremely  dense, 
silver-colored  metal  exhibiting 
high-temperature  strength  and 
ductility  at  room  temperatures.  It 
has  a  melting  point  of  5756  F,  elec¬ 
trical  resistivity  of  19.0  microhm- 
cm  and  a  thermal  expansion  of  6.7 
X  10-  from  20  to  500  C. 


SPKCIPICATIONS 

VOLTAGE  RANGE;  I  millivolt  to  1000  volts  rms.  in  6  docodo  ranges  (.01,  .1,  1,  10, 

100  and  1000  volts  full  scalo). 

FREQUENCY  RANGE;  10  to  230,000  cps. 

ACCURACY:  2%  throughout  vollogo  and  froquoncy  rangos  and  at  all  points  on  tha 
motor  ocalo. 

INPUT  IMPEDANCE;  2  megohms  shunted  by  15  ppf  except  25  fiftl  on  lowest  range. 

DECIBEL  RANGE;  —60  to  -|-60  decibels  referred  to  1  volt. 

STABILITY:  lest  than  change  with  power  supply  voltage  voriation  from  105  to 
125  volts. 

SCALES:  logarithmic  voltage  scale  reading  from  1  to  10  with  10%  overlap  at  both 
ends;  auxiliary  linear  scale  in  decibels  from  0  to  20. 

AMPLIFIER  CHARACTERISTICS:  AAoximum  voltage  gain  of  60- DB;  maximum  output 
10  volts;  output  impedance  is  300  ohms.  Frequency  response  flat  within  1  DB  from 
10  to  250,000  cps. 

POWER  SUPPLY;  115/230  volts,  50-420  cps,  35  watts  approx. 

— ^ liVWfe  for  omtslog  for  compists  Information. 

BALLANTINE  LABORATORIES,  INC. 

Boonton,  N«w  J«rs«y 
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New  Synthetic 
Rubber-Resin  Adhesive 


Specially  formulated  for  laminat¬ 
ing  Mylar  to  electrical  insulating 
materials,  Bondmaster  L379  is  a 
synthetic,  rubber-resin  adhesive 
developed  by  Rubber  and  Asbestos 
Corp. 

The  new  adhesive  is  said  to  have 
superior  resistance  to  organic  sol¬ 
vents  and  hot  oils.  It  also  features 
superior  resistance  to  heat-aging, 
according  to  the  manufacturer. 

The  adhesive  is  available  in  two 
solids  concentrations  —  20-percent 
solids  with  a  viscosity  of  400  to 
1,000  centipoises  and  30-percent 
solids  with  a  viscosity  of  4,000  to 
7,000  centipoises. 


Model  300-D 


gives  you 

utmost 

Accuracy, 

Stability 

and 

I  Reliability 

- - - - 

...plus 

these 

features 


© 


»0LT8  FOu  8CAU 


•  Long  Ilfo  a  High  Input  Impodanoo  •  WIda  voltaga  rang# 

•  Largo  oasy  to  road  motor  with  ovorlap  OHIgh  acouraoy  at 

any  point  on  tho  aoalo  O  Light,  eompaot,  ruggod 


UPPER 

CHUCK 


LEADS 


PRODUCTION  TECHNIQUES 


Cold  Soldering  Seals  Transistors 


Molecular  adhesion  will  join 
freshly  soldered  surfaces  in  a  me¬ 
chanically  strong  thermal  and  elec¬ 
trical  bond  when  the  surfaces  are 
placed  in  contact  under  pressure. 
This  technique,  called  cold-solder¬ 
ing,  is  used  to  hermetically  seal 
transistor  as.semblies  at  the  RCA 
Semiconductor  and  Materials  Divi¬ 
sion  plant,  Somerville,  N.  J. 

Cases  Prepared 

Ca.ses  are  prepared  w’ith  a  bead  of 
.solder  around  the  inside  lip.  Rosin- 
core  solder  preforms  are  spread  on 
a  flat  surface.  The  open  end  of  the 
cases  are  pressed  over  the  preform 
rings  so  the  rings  wedge  in  place. 
The  cases  are  placed  on  an  asbestos- 
covered  turntable  which  carries 
them  under  a  gas  flame,  melting  the 
solder  into  a  bead  on  the  lip. 

The  bead  is  reamed  to  mate  with 
the  transistor  stem  assembly.  A 
turntable  with  chucks  around  the 
outer  circumference  is  used.  Each 
chuck  opening  is  tapered  so  that  the 
first  impact  of  the  reamer  bit  seats 
the  case,  preventing  it  from  spin¬ 
ning  or  pulling  free  when  the  bit 
withdraws. 

A  standard  twin-head  reamer  is 
used.  The  table  indexes  2  ca.ses  at 
a  time.  After  reaming,  a  knockout 
frees  the  ca.ses  from  the  chuck.  As 
the  cases  are  freed,  high  pressure 
air  removes  chips  and  blows  the 
ca.se8  down  a  discharge  chute.  The 
cases  are  cleaned  by  vapor  degrea.se 
and  filled  with  dielectric  fluid. 

Cases  Sealed 

Ca.ses  and  stem  assemblies,  which 
are  solder  electro-plated  before  as¬ 
sembly,  are  hermetically  sealed  in  a 
controlled  atmosphere  chamber  con¬ 
taining  a  conventional  small  air 
press.  Press  pressure  is  50-60  psi. 
The  bed  of  the  press  is  stationary. 

Using  tweezers,  the  operator 
places  a  filled  case  in  a  well  in  the 
press  bed.  She  then  places  a  stem 
assembly  over  the  shell,  using 
tweezers,  so  that  the  stem  leads  fit 
up  into  a  hole  in  the  upper  chuck 
(Fig.  1). 

The  press  is  operated  with  palm 


,S0LDER  BEAD 
ON 

FILLED  CASE 


FIG.  I— Tinnsd  surfac*  of  transistor  stem 
motes  with  solder  bead 


Close-up  of  case  holding  chucks  and  twin 


Operator  presses  case  over  solder  ring, 
places  it  on  turntable 


Cold  solder  press,  loading  position  in 
controlled  atmosphere  case 


switches.  Friction  holds  the  case  bed  so  that  the  leads  pull  free  of 
of  the  sealed  transistor  in  the  press  the  upper  chuck. 


Twist  Fastens  Wires  to  PC  Board 


reliable  connection  when  the  board 
is  dip  soldered. 

The  stripped  end  of  the  wire  is 
inserted  in  the  hole  (Fig.  la)  and 
the  end  is  curled  (Fig.  2b)  with 
the  hand  tool  shown  in  Fig.  2  and 
the  photos.  Component  leads  were 
bent  by  machine. 

During  the  operation,  the  board 
is  held  upright  in  a  fixture.  The 
wires  are  later  connected  to  com¬ 
ponents  such  as  a  loudspeaker.  De- 


Taol  pulls  twist  firmly  to  board 

Wires  connecting  an  external  com¬ 
ponent  to  a  printed  circuit  board 
often  must  be  fixed  to  the  board  to 
prevent  the  wires  from  falling  out 
during  subsequent  transport  and 
assembly. 

N.  V.  Philips  Gloeilampenfab- 
rieken,  Eindoven,  Netherlands,  fixes 
the  wires  in  place  with  a  simple 
twist.  The  method  also  ensures  a 


FIG.  1— Wire  is  inserted  and  curled 
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BENTLEY,  HARRIS  MANUFACTURING  CO. 

300  BARCLAY  STREET  CONSHOHOCKEN  A,  PA. 

Telephone,  Norristown,  Pa.:  TAylor  8*7600 
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THAN  SILICONE  VARNISHED  GLASS  SLEEVING 

Ben*Har  ’*1258”,  a  completely  new  extruded 
silicone  rubber  insulating  tubing,  uses  a  new 
formula  and  a  new  (patent  pending)  extrusion 
process  that  permits  accurate  dimensional  control. 

700%  MORE  FLEXIBLE 

THAN  TEFLON  TUBING 

Ben-Har  "1258”  is  the  toughest,  most  flexible,  most  resistant  and 
resilient  unsupported  tubing  ever  developed.  It  has  high  tensile 
strength  —  over  1200  pounds  per  square  inch.  It  will  withstand 
continuous  operation  from  — 85°C.  through  260°C.  Ben-Har 
"1258”  has  a  higher  rated  temperature  performance  than  conven¬ 
tional  Class  H  tubings  that  cost  more.  It  is  highly  resistant  to 
heat-aging,  never  losing  its  flexibility.  Its  elasticity  permits  a  snug 
fit  over  wires  and  connections.  Ben-Har  "1258”  is  resistant  to 

1)  abrasion 

2)  cut-through 

3)  corona  attack 

4)  harmful  radiation 

Available  in  standard  wall  thicknesses  of  .015  and  .035  in  a  com¬ 
plete  color  range.  Special  dimensions  can  be  custom  engineered. 
Write  for  samples  and  data  —  or  ask  to  see  a  Bentley,  Harris 
representative. 


0%  MORE  FLEXIBLE 


BENTLEY,  HARRIS 

FLEXIBLE  SLEEVINGS 


A*)** 


Fixture  flep«t  board  toward  oporator 


-  the  time-tested  standard  of  the  resistor  industry 

Evanohm 

RESISTANCE  ALLOY 


for  resistors  and  precision  instruments 


Wherever  exceptional  stability  over  a  wide  tem¬ 
perature  range  is  essential,  EVANOHM  is  the 
accepted  standard  of  performance.  This  high- 
reliability  resistance  alloy  provides  high  specific 
resistance,  low  temperature  coefficient,  low  ther¬ 
mal  EMF  to  copper.  EVANOHM  is  especially 
recommended  for  use  in  resistors,  aircraft  in¬ 
struments,  for  guided  missiles,  rockets  and 
other  precision  equipment.  Available  in  bare 
wire,  enamel,  Formex,  Polyurethane,  silk, 
cotton,  nylon  and  glass  insulation.  Write  for 
complete  electrical  and  mechanical  data  and 
recommendations  on  your  specific  application. 


^Patents  2^98,878-2,638,1,25  —  Tradename  Registered 

WILBUR  B.  DRIVER  CO. 

Main  Office:  NEWARK,  N.  J. -Tel.  HUmboldt  2  5550 

Branch  Office*  and  Warehoutes  in  Principal  Cities.  Manufacturing  Plants:  1875  McCarter  H'way, 
Newark  4,  N.  J.;  2734  Industrial  Way,  Santa  Maria,  Calif.  In  Canada;  Canadian  Wiibur  B.  Driver 
Co..  Ltd.,  Toronto.  Subsidiary:  Western  Gold  and  Platinum  Co.,  525  Harbor  Blvd.,  Beimont,  Calif. 

SEf  US  AT  BOOTHS  4201-42M  AT  THE  I  R  E.  SHOW! 
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Adjustable  Fixture 
Grinds  Plastic  Parts 

Grinding  of  various  precision  an¬ 
gles  on  small  plastic  parts  is  han¬ 
dled  with  a  single-position  grinder 
and  an  adjustable  fixture  at  Unimax 
Switch  Division,  W.  L.  Maxson 
Corp.,  Wallingford,  Conn. 

The  setup  grinds  mounting  pads 
on  Bakelite  bases  of  MX  type  snap¬ 
acting  switches.  The  degree  to 
which  pads  are  ground  controls 
overtravel  and  operating  force, 
characteristics  which  are  varied  ac¬ 
cording  to  switch  model. 

The  basic  framework  of  the  fix¬ 
ture  surrounds  the  grinding  wheel 
and  provides  a  stable  platform  par¬ 
allel  to  the  axis  of  the  wheel.  The 
wheel  is  kept  dressed  along  its  axis. 

A  carriage  is  pivot-mounted  on 
top  of  the  frame,  as  shown  in  Fig.  1. 
Both  frame  and  carriage  are  cut 
away  to  accommodate  the  wheel.  A 
plate  is  mounted  on  ball  bearings  in 
the  carriage  tracks,  so  the  plate  can 
move  back  and  forth.  The  switch 
bases  fit  in  a  cutout  in  the  plate. 

The  plate  is  pushed  back  and 
forth  by  hand  with  a  handle  which 
is  also  a  spring-mounted  lever.  A 
rod  in  the  center  of  the  lever  pushes 
the  switch  bases  down  into  the  cut¬ 
out,  bringing  the  pads  in  contact 
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Time-tested! 


tails  of  other  steps  in  the  assembly 
of  the  radio  chassis  are  contained 
in  an  article  by  R.  van  Beek  and 
W.  W.  Boelens,  Philips  Tech.  Re¬ 
view,  Vol.  20,  No.  5. 


FIG.  2— Wir*  curling  tool 


PURE  WHITE  AND  TRANSLUCENT.  97.6%  AI2O3.  Visibly  frss 
from  Impurities.  Vacuum  tight. 

HIGH  STRENGTH.  A6000  PSI  Flexural,  285000  PSI  in  compresaion. 
UNIFORM  IN  COMPOSITION  AND  PROPERTIES  from  lot  to  lot. 

HIGH  DIELECTRIC  STRENGTH  AND  RESISTIVITY. 

VERY  LOW  LOSS  FACTOR. 


For  details  on  properties,  write  for  illustrated  brochure 

WESTERN  GOLD  AND  PLATINUM  COMPANY 

Manufacturers  of  Wesgo  Brazing  Alloys 
MLMONT.  CALIFORNIA 
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TRACK 


with  the  grinding  wheel  at  the  cor¬ 
rect  grinding  angle. 

The  carriages  and  plate  are 
raised  to  the  desired  grinding  angle 
by  a  set  screw  which  passes  through 
the  top  deck  of  the  frame.  Another 
set  screw,  on  the  bottom  deck  of  the 
frame,  is  used  for  fine  adjustments 


Grindar  in  opan  position.  Contact  rod  ia 
at  top  cantor 


Grindar  in  usa.  Contact  rod  it  doprostad 
by  lavor 


in  depth  of  cut.  Both  set  screws  are 
engraved  with  scales  which  indicate 
depth  and  angle  of  cut. 

The  operator  inserts  a  switch 
base  in  the  cutout,  depresses  the 
lever  and  move's  the  plate  back  and 
forth  between  stops  in  the  carriage 
until  there  is  no  more  grinding. 
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FIG.  1— Oiograni  of  corrioga  and  plata 
mounting 


Only  Wesgo  AL-300 
Ceramics  assure  the  superior 
performance  you  want  from 
alumina 


Material  alone  does  not  assure  a  reliable  alumina 
part . . .  the  exceptional  performance  characteristics 
associated  with  alumina  are  directly  related  to 
manufacturing  knowledge  and  techniques.  Since  1948, 
Wesgo  has  perfected  the  precise  controls  over 
composition  and  manufacturing  techniques  that 
alone  impart  a  uniform  quality  to  alumina  parts. 
Quality  can  only  be  superficially  specified  .  .  . 
knowledge  of  alumina  ceramics  plus  quality 
consciousness  are  the  important  extras  offered  by 
Wesgo.  Alumina  is  a  premium  ceramic  material  .  . 
but  with  many  cost  saving  advantages.  Be  assured 
of  these  advantages . .  .  use  Wesgo  AL-300  ceramics 
in  shapes  to  your  specifications. 


ON  THE  MARKET 


at  the  IRE  Show 


Receiver 

for  communications 

National  Co.,  Malden,  Mass.  Model 
NC-400  is  an  18-tube  communica¬ 
tions  receiver  with  a  frequency 
range  of  540  kc  to  31  me  in  seven 
bands.  It  has  an  extreme  selectiv¬ 


ity  range  of  16  kc  to  150  cps  with 
i-f  and  crystal  filter  supplied.  With 
accessory  filters  it  has  a  selectiv¬ 
ity  range  of  16  kc  to  500  cps.  Sensi¬ 
tivity  is  approximately  1  ix\  for  a 
10  db  signal/ noise  ratio.  Unit 
lists  for  $895.  Circle  350  on  Reader 
Service  Card. 


Vacuum  Baking  Oven 
for  outgassing 

F.  J.  Stokes  Corp.,  5500  Tabor 
Road,  Philadelphia  20,  Pa.  Manu¬ 
facture  of  semiconductor  compo¬ 
nents  calls  for  the  fabrication  and 
assembly  of  thin  slices  of  crystal¬ 
lized  silicon,  germanium,  or  other 
highly  reactive  materials.  Out- 


gassing  the  materials  calls  for  a 
very  high  vacuum.  Certain  other 
operations — such  as  fusing  it  into 
the  subassembly — require  moder¬ 
ate  amounts  of  heat,  and  must 
be  carried  out  in  a  nonoxidizing 
environment.  For  this  purpose  the 
company  has  developed  a  special 
vacuum  baking  oven.  Circle  351  on 
Reader  Service  Card. 


Tiny  Machine  Screws 
molded  nylon 

Cries  Reproducer  Corp.,  125 
Beechwood  Ave.,  New  Rochelle, 
N.  Y.,  has  available  miniature 
molded  nylon  machine  screws  with 
sizes  of  No.  2  and  No.  3.  The  tiny 
fasteners  may  be  used  in  many 
electronic  applications  such  as  the 


peaking  adjustment  of  Tektronix, 
Inc.’s  low  capacitance  probes.  Pre¬ 
cise  mechanical  dimensions  that 
stand  up  to  continual  resetting  of 
the  screw,  point  up  nylon’s  inher¬ 
ent  toughness.  Nylon  parts  are 
stable,  do  not  contribute  to  drift 
or  other  “gremlin  phenomena’’  in 
electronics  use.  Circle  352  on 
Reader  Service  Card. 


Capacitor 
for  p-c  boards 

Telecomputing  Corp.,  915  N.  Cit¬ 
rus  Ave.,  Los  Angeles  38,  Calif., 
announces  a  new  microminiature 
feed-through  capacitor.  It  is  de¬ 
signed  for  printed  circuits,  and  is 
thermal-shockproofed  t©  resist 


damage  caused  by  high  tempera¬ 
ture  solder  dipping.  Only  0.590 
in.  long,  with  a  mounting  diameter 
of  0.155  in.,  the  capacitor  has  a 
high  degree  of  stability  over  a 
full  temperature  range  from  —55 
C  to  +150  C.  It  is  available  in 
ratings  up  to  2,200  fi/xf  at  200  wvde. 
Circle  353  on  Reader  Service  Card. 


Delay  Generator 
crystal  controlled 

Navigation  Computer  Corp.,  1621 
Snyder  Ave.,  Philadelphia  45,  Pa. 
Model  1104  crystal  controlled  de¬ 


lay  generator  combines  transistor 
circuitry  with  modular-printed 
circuit  packaging.  Any  delay 
from  10  to  10,000  fisec  may  be  se¬ 
lected  through  the  use  of  front- 
panel  calibrated  switches.  A  1-mc 
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PROTECTIpIp 
'AVIONIC'  ;■/ 


JANUS; 

protector  of 
doors  to  heaven 


''  ER  Q  M 

'emperature,  Pressure,  Moisture,  Dust 


WMt  t*m$l  OUkm  IMS  CmUtnlm  Avmnm  —  liitl«w»»e  3,  CMtmlm  —  Pfctm  ••9950 


Wrile  for  Eastern 
AVIONICS  BULLETIN  340 


1500  SERIES  PRESSURIZATION  UNIT 


INDUSTRIES,  INC. 

100  SkifF  St.  Hamden  14,  Conn. 


Expanding  aircraft  performance  creates  new  problems  in  protect¬ 
ing  electronic  equipment  under  extreme  altitude  and  ambient 
conditions.  Eastern’s  long  experience  in  the  field  helps  you  to 
recommend  electronic  gear  with  confidence  that  performance  will 
be  reliable  at  temperatures  from  —  55°C  to  +55°C;  from  zero  to 
over  70,000  feet. 


Cooling  Units,  with  or  without  refrigeration  cycles,  provide  safe 
operating  temperature  limits  in  electronic  equipment.  Pressuriza* 
tion  Units  that  meet  government  specifications  maintain  proper 
operating  pressures  at  various  altitudes,  and  utilize  dehydrators 
that  remove  moisture  and  dust  from  ambient  air.  A  program 
of  research  and  development  continually  expands  perform* 
ance  ranges  to  provide  customized  units  to  meet  your  needs. 

When  your  problem  is  to  make  your  electronic  equipment 
perform  efficiently  under  tough  conditions,  meet  the  challenge 
by  asking  Eastern  for  complete  and  creative  engineering  help 


REFRIGERATION  COOLING  UNIT 


I 


B 


Ji 


crystal  controlled  oscillator  sta-  at  the  maximum  range.  Input  of  acceptance  of  from  5  to  40 

bilizes  the  generator  and  keeps  the  pulses  may  be  either  positive  or  volts.  Circle  354  on  Reader  Serv- 

jitter  time  to  less  than  ±  0.5  ^isec  negative  and  have  the  wide  range  ice  Card. 


Control  Assembly 
miniaturized 

Thomas  A.  Edison  Industries, 
McGraw-Edison  Co.,  61  Alden  St., 
West  Orange,  N.  J.  Model  297-115- 
3  magnetic  amplifier  control  as¬ 
sembly,  measuring  Ij  in.  in  di¬ 


ameter  by  3A  in.  long,  is  designed 
for  use  with  the  Edison  continuous 
cable  aircraft  fire  detection  sys¬ 
tem.  The  control  weighs  only  0.8 
lb  and  does  not  require  shock 
mounting.  It  consumes  only  1  w 
for  either  standby  or  alarm  and 
will  carry  a  load  of  170  ma  at  28 


V  d-c.  Circle  355  on  Reader  Serv¬ 
ice  Card. 


Trimming  Pots 
humidity  protected 

Daystrom  Pacific,  9320  Lincoln 
Blvd.,  Los  Angeles  45,  Calif.  Series 
308  Decatrim  subminiature  trim¬ 
ming  pots  feature  complete  hu¬ 
midity  protection,  high  environ¬ 


mental  stability  and  improved 
resolution.  Of  special  interest  is 
the  air  suspension  resistance  ele¬ 
ment.  No  cements  or  potting  com¬ 


pound  are  allowed  to  contact 
resistance  wire.  Thus  possibility 
of  damage  from  stressing  the  wire 
is  eliminated,  and  the  low  tempera¬ 
ture  coefficient  winding  is  able  to 
retain  its  characteristics  from  one 
duty  cycle  to  the  next.  Circle  356 
on  Reader  Service  Card. 


Selenium  Rectifier 
small  size 

Bradley  Semiconductor  Corp.,  275 
Walton  St.,  New  Haven  11,  Conn. 
Series  SP7K  miniature  low  cost 
selenium  rectifier  performs  effi¬ 
ciently  up  to  125  C.  Case  length 


Vibration  Pickup 
miniature  size 

MB  Mfg.  Co.,  P.  O.  Box  1825,  New 
Haven,  Conn.  Type  11  vibration 
pickup,  named  the  Vibramite,  is 
an  eddy  current  damped  unit  with 
a  flat  response  curve  over  its  full 
operating  range.  While  miniatur¬ 
ization  has  permitted  substantial 


is  H  in.  for  10  to  30  v  units  and 
in.  for  40  to  80  v,  with  IJ  in. 
leads.  Peak  inverse  voltage  ranges 
from  37  to  296  at  1  ma,  with  0.200 
ma  reverse  leakage  at  25  C  am¬ 
bient.  A  special  feature  of  the 
rectifier  is  the  nylon  seal,  to  resist 
humidity,  salt  spray,  and  fungus 


size  and  weight  reduction,  all  of 
the  desirable  characteristics  of 
MB  velocity  pickups  have  been  re¬ 


growth.  Circle  357  on  Reader 
Service  Card. 


tained.  These  characteristics  in¬ 
clude  self-generation  with  no  cath¬ 
ode  follow’er  or  other  impedance 
matching  amplifier  required;  and 
good  temperature  stability  with 
high  electrical  output.  Accelera¬ 
tion  up  to  50  g  for  continuous  duty 
and  up  to  100  g  intermittently  do 
not  damage  the  unit.  Circle  3.58 
on  Reader  Service  Card. 


Resistors 
metal  film 

Oh  MITE  Mfg.  Co.,  3601  Howard  St., 
Skokie,  Ill.,  has  expanded  its  series 
77  metal  film  resistor  line.  New 
sizes  include  1,  i  and  1  w  units. 


the  latter  in  both  full  cylindrical 
and  .semi-cylindrical  shape.  Series 
77  metal  film  resistors  consist  of  a 
special  film  of  metal  alloy  per¬ 
manently  bonded  to  glass.  This  is 
sealed  in  a  plastic  case.  Circle  359 
on  Reader  Service  Card. 
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Hook  Switch 
two  series 

Switchcraft,  Inc.,  5555  N.  Elston 
Ave.,  Chicago  30,  Ill.,  announces 
a  hook  switch  for  use  where  it  is 


desirable  to  actuate  the  switch  by 
hanging  an  accessory  on  a  hook, 
such  as  hanging  up  a  head  set  or 
microphone.  It  is  available  in  two 
series  for  two  different  types  of 
mounting.  Series  14000  mounts  by 
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A  HOFFMAN  SEMICONDUCTOR  APPLICATION  CASE  HISTORY 


Over  8,760  hours  ago,  the  successful 
Vanguard  Satellite  was  launched. 

We  salute  the  U.S,  Navy 

and  its  cooperating  agencies,  as  the  Satellitft 

launched  a  year  ago,  continues  in  orbit. 


--T.  J.  i'lgui  iffir- ‘ 

For  new  eemicoiMoctor  applteattoo  tdeae. 

«ia*t  Boothe  3242-3243  at  the  l,R.E.  Show. 


THIS /POWER 
RELIABILITY 
PROBLEM 
HAD  TO  BE 
SOLVED 


VEHICLES 


V.V-  e  /  / 

Hoffman  Silicon  Solar  Calls  warm  tha'  solution 


The  trtnsm'rttBr  of  the  U,S,  Nivy's  VuiRuard 
SateiMe  roRoired  an  extremely  reliable  power 
source  with  the  highest  possible  light  energy 
converston  efficiency.  Hoffman  Silicon  Solar 
Cells  were  chosen  to  do  this  exacting  iob.  To 
date  a  new  record  has  been  set  for  continuous 
electrical  power  in  outer  space  (with  no  "time* 
out"  for  refueling). 

If  you  require  a  highly  dependable  electrical 
power  supply,  with  a  w^  otbirating  and  stor* 
age  temperature  range  of  from  -^*C  to 
+  175''C,  a  higher  light  conversion  effictency 
(up  to  10%),  an  extended  spectral  response 
range  of  from  4,000-11,500  angstroms,  benefit 
from  Hoffman's  unequaled  experience  as  the 
pioneer  in  the  commercial  development  of  Sili- 
coo  Sdar  Cells  and  their  uses. 

'  For  details  consult  the  Hoffman  Solar  Cell  ap* 
,  plications  spodafist  In  your  immediate  area  or 
write  to  Department  SS. 


iM'HnfFmAn 


If  you  flood  0  Job  In  oloelronleo  dono  dolcitof  ond  bottor,  oontoet  i 


^  CORP'ORATION 
•  ■naiOONOUCTOR  division 

930  PfTNER  AVENUE  EVANSTON,  ILUNOtS 
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frame  (4  threaded  holes).  Series  mils  up  to  total  of  4  “C”  circuits,  any  “forms”  at  point  of  flexing 

B14000  has  bracket  for  mounting  The  hook  switch  requires  a  mini-  insure  suitable  spring  action  for 

on  panel  behind  switch  (2  mum  of  depth  behind  the  panel,  long  life.  Circle  360  on  Reader 

threaded  holes),  space  only  per-  Relatively  long  springs  without  Service  Card. 


Diode  Housings 
metallized  ceramic 

Mitronics,  Inc.,  1290  Central  Ave., 
Hillside,  N.  J.,  is  producing  a  new 
line  of  diode  housings  made  of 
metallized  ceramic  (steatite  and 


Wave  Analyzer 
20  cps  to  50  kc 

Hewlett-Packard  Co.,  275  Page 
Mill  Road,  Palo  Alto,  Calif.  Model 
302 A  wave  analyzer  operates  from 
20  cps  to  50  kc.  It  separates  an 
input  signal  into  its  individual 
components  so  that  the  funda¬ 


mental,  harmonics  and  intermodu¬ 
lation  products  may  be  separately 
measured  and  evaluated.  Com¬ 
pletely  transistorized,  it  provides 
increased  versatility,  low  power 
consumption,  elimination  of  warm¬ 
up  time,  and  portable  operation 
from  an  external  d-c  source.  Circle 
361  on  Reader  Service  Card. 


high  alumina).  They  feature 
better  heat  dissipation,  better  ther¬ 
mal  and  mechanical  shock  charac¬ 
teristics,  lower  assembly  tempera¬ 
tures,  and  elimination  of  expensive 
sealing  equipment.  Circle  362  on 
Reader  Service  Card. 


Frequency  Counter 
solid-state 

Beckman  Instruments,  Inc.,  2200 
Wright  Ave.,  Richmond  3,  Calif., 
has  available  a  new  EPUT  meter, 
fully  transistorized  to  meet  strin¬ 
gent  reliability  requirements.  In¬ 


strument  measures  frequencies 
from  10  cps  to  200  kc  with  ac¬ 
curacy  up  to  1  part  in  10".  Occupy¬ 
ing  only  5i  in.  of  rack  space  and 
weighing  under  25  lb,  the  unit  op¬ 
erates  dependably  at  any  ambient 
temperature  from  —4  F  to  150  F. 
A  1-2-4-8  binary  coded  output  is 


available  to  drive  data  converters. 
Circle  363  on  Reader  Service  Card. 


Tv  Camera 
high  reliability 

Blonder-Tongue  Laboratories, 
Inc.,  9  Ailing  St.,  Newark  2,  N.  J. 
The  TVC-IB  tv  camera,  an  im¬ 
proved  version  of  the  TVC-IA  Ob¬ 
server,  includes  an  interlace  by¬ 
pass  system,  increased  stability  in 


the  counter  circuits,  more  effective 
600  line  resolution  in  the  scanning 
system,  more  precise  optical  focus¬ 
ing  of  the  camera  tube,  new  posi¬ 
tive-lock  settings  on  frequency 
divider  potentiometers,  and  restyl¬ 
ing  of  the  sync  generator  for  op¬ 
erating  convenience.  Circle  364  on 
Reader  Service  Card. 


TWT  Amplifier 
500  to  1,000  me 

Huggins  Laboratories,  999  East 
Arques,  Sunnyvale,  Calif.  Type  HA- 
45  low  noise  uhf-band  twt  ampli¬ 
fier  features  small  signal  gain  of 
25  db  (min.) ;  noise  figure,  10  db 


(max.) ;  magnetic  field,  850  gauss; 
capsule  length,  161  in.;  capsule  di¬ 
ameter,  IS  in.  Tube  is  suitable  as 
the  first  stage  of  a  receiver  in 
many  microwave  applications. 
Noise  figure  reduction  is  accom¬ 
plished  by  multianode  techniques. 
Circle  365  on  Reader  Service  Card. 
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Power  Supply 
accurate  regulation 

Mid-Eastern  Electronics,  Inc.,  32 
Commerce  St.,  Springfield,  N.  J. 


Model  100  transistor  power  supply 
features  stable  output  voltages 
from  0  to  36  V  d-c  at  5  amperes 
continuous  duty.  Line  and  load 
regulation  is  better  than  0.1  per- 
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VITREOUS  ENAMEL 
POWER  RESISTORS 
MAY  DO 


IF  DRIFTING^ 
D0ESN7  BOTHER 
YOU... 


But  only  IRC's 
RESISTEG  Coating 
can  assure  stability 
under  load  life 

Exclusive  RESISTEG  Coating  accounts 
directly  for  the  superior  stability  of  IRC 
Power  Wire  Wound  Resistors.  IRC 
RBSISTEG  Coating  sets  at  205 “F.; 
whereas  vitreous  enamel  must  be  cured 
at  1200°F.  or  higher!  IRC’s  low-tempera¬ 
ture  curing  doesn’t  change  the  position  of 
the  wire,  and  turns  do  not  shift  together. 


IRC  RESISTEG  Coated  RatUters  hava 
last  drift  and  radttanca  changa  undar 
load  lifa;  vitraou*  anamalad  rasittora 
ara  not  aqual  in  stability. 

Also,  low-temperature  cured  RESISTEG 
Coating  doesn’t  require  the  wire  stretch¬ 
ing,  with  its  ’’workhardened”  aftereffect, 
that  is  needed  to  prevent  wire  shifts  dur¬ 
ing  high-temperature  curing. 

RESULT;  For  the  same  temperature 
rise,  the  resistance  change  of  RESISTEG 
Coated  units  is  approximately  half  that  of 
vitreous  enameled  resistors.  IRC  power 
resistors  need  no  derating  .  .  .  even  at 
high  values.  For  greater  stability,  always 
specify  IRC  Power  Wire  Wound  Resistors 
. . .  with  exclusive  low-temperature  cured 
RESISTEG  Coating. 


WRITE  FOR  CATALOG  COVERING  MORE  THAN  SO 
IRC  POWER  RESISTORS  INaUDING  MR.  TYPES 


Visit  IRC  at  the  IRE— Booth  2821 


INTERNATIONAL  RESISTANCE  COMPANY.  Dept.375,  401  N.  Broad  Straet,  Philadelphia  8,  Po.* 
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cent  and  output  can  be  limited  to 
any  value  from  0  to  6  amperes 
through  a  front  panel  selector. 
Overshoot  is  not  measurable  thus 
insuring  instantaneous  protection 
to  rated  components  and  external 
circuitry.  Recovery  is  better  than 
50  fisec  and  ripple  and  noise  less 
than  1  mv  at  full  load.  Circle  366 
on  Reader  Service  Card. 


Speed  Compressor 

and  expander 

Kay  Electric  Co.,  Maple  Ave.,  Pine 
Brook,  N.  J.  The  Vari-Vox  is  a 
versatile,  flexible  speech-time  com¬ 
pressor  and  expander.  It  operates 
by  repeating  or  discarding  minute 
parts  of  audio  signals  and  retrans¬ 
mitting  the  complex  signal  so  that 
complete  intelligibility  is  retained. 
The  Vari-Vox  can  transmit  in¬ 
formation  fed  into  it  at  18  differ¬ 
ent  speeds  ranging  from  twice  the 
original  rate  down  to  one-half  the 
original  rate.  Degree  of  compres¬ 
sion  or  expansion  vs  speed  of  in¬ 
put  recording  determines  intel¬ 
ligibility.  Circle  367  on  Reader 
Service  Card. 


Relays 

molded  module 

Oh  MITE  Mfg.  Co.,  3601  Howard  St., 
Skokie,  Ill.  Model  TT  and  TS  re¬ 
lays  feature  molded  module  con¬ 
struction.  The  module  is  a  stand¬ 
ard,  spdt  spring  combination 
molded  into  a  single  compact  as¬ 
sembly.  With  the  springs  held  in 


.AND  ANOTHER 


Si  icon  Rectifier 


FROM 
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CIRCLE  179  READERS  SERVICE  CARD 
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a  matrix  of  tough,  extra-high-tem- 
perature  plastic,  operating  stabil¬ 
ity  and  permanence  of  spring 
adjustments  are  considerably  im¬ 
proved.  Models  TT  and  TS  are 
designed  to  meet  MIL-R-5757C  and 
MIL-R-6106C  respectively.  Circle 
368  on  Reader  Service  Card. 

Digital  Voltmeter 
transistorized 

Non-Linear  Systems,  Inc.,  Del 
Mar,  Calif.  Model  V-34  is  a  com¬ 
pletely  transistorized  stepping 
switch  digital  voltmeter  which 
automatically  measures  voltages 
over  the  range  of  dtlOO  fiv  to  ±1,000 
V.  Increased  reliability  is  assured 
by  a  new  digital  logic  which  re¬ 
sults  in  the  fewest  stepping  switch 
operations  possible  during  the 
balancing  process.  Readings  are 
thereby  made  in  the  shortest  pos¬ 
sible  time,  and  stepping  switch 
life  is  extended  since  only  i  as 
many  steps  are  needed  per  read¬ 
ing.  The  new  logic  also  eliminates 
the  need  for  a  sensitivity  control 


when  measuring  noisy  or  varying 
signals.  Circle  369  on  Reader  Serv¬ 
ice  Card. 


S-T-A 

Solid  Tantalum  Capacitor 

It’s  another  step  by  Fansteel  to  provide  a  complete 
range  of  Solid  Tantalum  Capacitors  designed  to  meet 
the  ever-increasing  needs  for  greater  capacity  in  sub* 
miniature  sizes. 

It’s  available  in  capacity  ranges  of  .0047  to  S30  mfd 
. . .  from  6  to  60  volts  (wvdc). 

Assures  unfailing  reliability  where  extremely  small 
size,  higher  capacitance  and  extended  operating  tern* 
peratures  are  required. 

S-T-A  CASI  SIZi 


S«ri*( 

lonfrti 

DIa. 

5 

.250 

.125 

6 

.431 

.175 

7 

.650 

.279 

• 

.750 

.341 

VISIT  US  AT 
BOOTHS  4021-4022 
I.R.E.  Show 
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RELIABILITY 


TAN  STEEL  METALLURGICAL  CORPORATION  North  Chicoeo.  in  .  u  s  a 


Standard  Solar  Cells 

check  efficiency 

International  Rectifier  Corp., 
1521  E.  Grand  Ave.,  El  Segundo, 
Calif.,  has  available  secondary 
standard  silicon  solar  cells.  They 
are  specifically  designed  for  cali¬ 
bration  of  artificial  light  sources 
in  terms  of  solar  energy  radiation. 
They  may  be  considered  to  be  the 
solar  cell  analog  to  the  pyroheli- 
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ometer  standard.  Manufacturers 
using  them  will  be  able  to  evaluate 
incoming  solar  cells  for  efficiency, 
without  the  need  of  a  pyroheli- 
ometer  or  other  complex  light¬ 
measuring  device.  Circle  370  on 
Reader  Service  Card. 


IN  SILICON  RBCriFISRS 


electrical  insulating  properties.  It 
is  useful  for  potting  and  encapsu¬ 
lating  electronic  parts,  and  as  a 
shock  and  vibration  absorber  for 
delicate  components.  Circle  372  on 
Reader  Service  Card. 


Pressure  Standard 
precision  unit 

Borg-Warner  Corp.,  3300  Newport 
Blvd.,  Santa  Ana,  Calif.,  has  de¬ 
veloped  a  precision  electronic  pres¬ 
sure  standard,  the  D-311  Vibro- 
manometer.  This  is  a  simplified 
direct-f/m-conversion  design  in¬ 
tended  to  replace  existing  mercury 
manometers  and  also  for  use  as  a 
versatile  process,  measurement, 
and  check-out  standard.  Circle  373 
on  Reader  Service  Card. 


Frequency  Converter 
low  audible  noise 

Georator  Corp.,  Manassas,  Va.,  an¬ 
nounces  an  improved  frequency 
converter  that  delivers  400  cps 
from  a  60  cps  source.  Combined 
with  immunity  to  short-circuit,  it 
features  small  size  and  weight, 
high  conversion  efficiency,  low 
audible  noise,  stable  output  volt¬ 
age  despite  fluctuating  input,  good 
wave  form  and  total  absence  of 
r-f  noise.  Circle  374  on  Reader 
Service  Card. 


■0^ 


Connector 
rack  and  panel 

AMP  Inc.,  Harrisburg,  Pa.  De¬ 
signed  for  use  in  an  airborne  com- 


Visit  Us  At  Booths  4021-4022 
I.R.E.  SHOW 
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Th«  worid*!  largest  Sandzimir 
Mill  used  in  tantalum 
production.  This  mill,  in  the 
Fansleel  North  Chicago  plant, 
regularly  produces  0.0003  inch 
thick  Capacitor  Grade  Tantalum 
Foil  in  continuous  strip. 


Tantalum,  one  of  the  most  difficult  of  all  metals 
to  produce,  stayed  tightly  locked  in  its  ore  for 
101  years  following  its  discovery  as  an  clement.  Al¬ 
most  no  acid  would  attack  the  material,  yet  almost 
any  gas  would  readily  combine  with  it  at  tempera¬ 
tures  alxjvc  a  dull  red  heat.  In  fact,  it  was  named 
Tantalum  because  it  tantalized  the  nineteenth  cen¬ 
tury  chemists  who  tried  to  refine  it. 

But,  in  1922,  Fanstccl  unlocked  the  door  to  exten¬ 
sive  commercial  use  of  this  unusual  metal.  It  was 
then  that  Dr.  Clarence  W.  Balkc,  Fanstecl’s  Director 
of  Research,  perfected  the  first  practical  method  for 
commercially  producing  tantalum.  Dr.  Balke  suc¬ 
ceeded  where  many  other  scientists  had  failed.  He 
comljined  the  techniques  of  chemistry,  electrochem¬ 
istry  and  powder  metallurgy  to  separate  tantalum 
from  its  ore  compounds. 

Now,  the  properties  which  caused  tantalum  to  be 


so  difficult  to  make,  have  become  the  very  properties 
so  useful  to  the  electronics  industry.  They  were  espe¬ 
cially  significant  in  Fanstccl’s  development  of  the 
tantalum  capacitor.  Fansteel  Tantalum  answered  the 
need  for  a  material  to  provide  high  reliability,  low 
leakage,  long  life  and  stability  in  capacitors. 

Out  of  the  research  at  Fansteel  came  a  grade  of 
tantalum  especially  suited  for  use  in  tantalum  capac¬ 
itors.  This  grade  has  been  undergoing  independent 
development  for  several  years,  and  is  still  being  im¬ 
proved.  Today,  Fansteel  Capacitor  Grade  Tantalum 
is  used  by  all  leading  manufacturers  of  tantalum 
capacitors  to  assure  complete  reliability  in  their  prod¬ 
ucts.  This  exceptional  metal  embodies  a  quality  that 
only  the  experience  of  Fansteel  research  can  produce. 
Fanstccl  Metallurgical  Corporation,  Rectifier-Ca¬ 
pacitor  Division,  North  Chicago,  Illinois. 

Visit  Us  At  Booths  4021i4022  I.R.E.  SHOW 
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Ultrasonic  Cleaner 
mobile  type 

The  Narda  Ultrasonics  Corp,, 
Westbury,  L.  I.,  N.  Y.,  announces 
the  Redstone,  a  roll-around  auto¬ 
matic  industrial  ultrasonic  wash¬ 
ing  machine.  It  can  be  used  with 
either  solvents  or  tap  water.  Unit 
incorporates  a  power  drain,  and 
has  a  recirculating  filter  and  heat¬ 
ing  system  for  the  cleaning  solu¬ 
tion,  so  that  it  can  be  operated 
under  the  controlled  temperature 
conditions  required  by  various  sol¬ 
vents.  Circle  376  on  Reader  Serv¬ 
ice  Card. 


•TYPE  CH-12D  •  ACTUAL  SIZE 


Dosigned  for  Rofiftance  to: 

Shock— 100  gravity  units  •  Vibration— 5  to  55  cps  at  0.5  inch 
double  amplitude,55  to  2000  cps  at  30  gravity  units  e  Tomporotvro 
—from  -65®C  to  -f  125®C 


Other  Specifications: 

Contact  Ratings  10  amperes  resistive,  8  amperes  inductive,  at  29 
volts  d-c  or  115  volts  a-c  400  cps  e  Woightt  5.3  ounces  e 
Dioloctrici  1500  volts  rms  at  sea  level,  350  volts  rms  at  80,000 

ft.  e  Contact  Rocistancoi  .01  ohm  max.  initial  •  Contact 
Arranaomontt  Four  Pole  Double  Throw 


nector  was  designed  as  a  light¬ 
weight  environmental  sealed  con¬ 
nector  for  use  in  an  airborne 
computer.  The  plug  half  is  me¬ 
chanically  mounted  ahd  solder 
dipped  to  the  end  of  a  printed 
board  while  the  receptacle  half  is 
mounted  in  a  guide  rack  which 
permits  easy  insertion  of  printed 
board  and  plug.  Circle  375  on 
Reader  Service  Card. 


Digital  Encoder 
shaft  position 


Wayne-George  Corp.,  1117  Com¬ 
monwealth  Ave.,  Boston  15,  Mass. 
Type  RD-13B  Digisyn  is  a  13  digit, 
photoelectric,  shaft  position  en¬ 
coder  to  replace  types  RD-13 


The  Allied  CH-12D  Relay  was  developed  to  meet  the  more  rigid 
requirements  of  vibration,  shock,  temperature,  rupture  and  overload 
conditions  of  the  latest  MIL  spec.  This  relay  is  available  with  other 
mounting  arrangements  for  special  applications,  such  as  4  mounting 
studs  or  brackets  for  Allied  MHY-12D  type  2  stud  or  2  hole  mounting. 
For  additional  information  write  for  Bulletin  CH. 

®  ALLIED  CONTROL® 

ALLIED  CONTROL  COMPANY.  INC.,  2  EAST  END  AVENUE,  NEW  YORK  21,  N.  Y. 
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ALLIED’S  30G  RELAY 

Miniature  10  Amp  4PDT 
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and  RD-13A  models.  Structural 
changes  increase  ruggedness  and 
resistance  to  vibration  and  shock. 
Unit  provides  outputs  of  10  v  d: 
10  percent  over  a  temperature 
range  of  —  40  F  to  +  165  F  and 
provides  a  signal  to  null  or  one  to 
zero  ratio  in  excess  of  100  to  1 
over  this  range.  Circle  377  on 
Reader  Service  Card. 


tains  65  percent  of  room  tempera¬ 
ture  flexural  strength  at  150  C. 
Classifled  NEMA  grade  G-11, 
the  new  laminate  has  very  high 
tensile  and  impact  resistance. 
Circle  379  on  Reader  Service  Card. 

Indicator  Tubes 
ultra  long  life 

Burroughs  Corp.,  P.O.  Box  1226, 
Plainfield,  N.  J.,  announces  two 
additional  Nixie  indicator  tube 
types  with  a  minimum  of  10,000 
hours  dynamic  life.  The  new  tube 
line  of  readout  devices  may  be 
interchanged  with  the  standard 
tube  line  where  extra  long  life  is 
required  with  only  minor  circuit 
modiflcations.  Miniature  type 
B-4032  is  described  as  the  smallest 
all-electronic  readout  of  any  type 
and  is  visible  at  distances  up  to 
20  ft.  The  Super  size  type  B-6033 
is  readable  up  to  75  ft.  Circle  380 
on  Reader  Service  Card. 


Crossbar  Scanner 
self-stepping 

James  Cunningham,  Son  &  Co., 
Inc.,  P.O.  Box  516,  Rochester  2, 
N.  Y.,  has  developed  a  new  self¬ 
stepping  crossbar  scanner  with 
optional  remote  dial  control.  Model 
SC-4  scanner  is  basically  a  type  F 
crossbar  switch  with  simplifled 
drive  circuitry  which  enables  it  to 
connect  sequentially  a  6-wire  cir¬ 
cuit  with  each  of  100  sets  of  6-wire 
terminals,  at  speeds  of  up  to  50 
.sets  per  sec.  Circle  378  on  Reader 
SerA’ice  Card. 

Industrial  Laminate 
for  computer  uses 

Genial  Electric  Co.,  Schenectady 
5,  N.  Y.,  announces  a  new  trans¬ 
parent  Textolite  industrial  lami¬ 
nate  with  ideal  characteristics  for 
computer  circuits  and  military 
electronic  applications.  Designated 
number  11559,  the  self-extinguish¬ 
ing  epoxy  glass  laminate  has  20,- 
000,000  megohms  insulation  re¬ 
sistance  at  50  C  and  500,000 
megohms  resi.stance  at  165  C.  It  re- 


Coax  Connectors 
5,000-11,000  me 

Kings  Electronics  Co.,  Inc.,  40 
Marbledale  Rd.,  Tuckahoe,  N.  Y. 
Two  new  wide  band  coaxial  con¬ 
nectors  in  the  5,000-11,000  me 
range  with  absolute  reliability  of 
vswr  of  1.25:1  or  better  are  an¬ 
nounced.  Designed  specially  for 
missile  and  precision  equipment, 
each  connector  can  be  individually 
calibrated  at  every  100  me  point 
over  the  entire  range  if  requested. 
Circle  381  on  Reader  Service  Card. 


Silicon  Transistors 
pnp  type 

Fairchild  Controls  Corp.,  6111 
E.  Washington  Blvd.,  Los  Angeles, 


High-speed 
Control  for 
Inductrol* 
Voltage 
Regulators 


At  Booth  2924  .  .  . 

See  General  Electric’s  new, 
high-speed  Kettler  Con¬ 
trol  for  Inductrol*  Voltage 
Regulators.  Designed  for 
precise,  flexible  voltage 
control  for  electronic,  mili¬ 
tary  and  commercial  ap¬ 
plications,  the  unit  meets 
MIL  Specification  E-164- 
OOB.  The  new  control  re¬ 
sponds  to  voltage  changes 
in  two  cycles  or  less  and 
has  operational  accuracy 
of  ±1%,  from  —  60°C  to 
-f60*C.  See  the  new  con¬ 
trol  and  the  complete  G-E 
Inductrol  line  at  Booth 
2924.  General  Electric 
Company,  Schenectady  5, 
N.  Y.  42M4 

tradomark  of  Gonorai 
Eiocfric  Co.  for  inducfion  voffag* 
rogutator$. 
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This  is  an  unretouched  photo  of  o  broken  3"  thick  section' 
of  Coors  high  alumina  ceramic,  formed  by  the  /sostotic 
Process.  It  fractured  smoothly  and  shows  a  completely 
homogeneous  structure.  There  are  obviously  no  voids  or  . 
hidden  stresses  to  cause  failure. 


This  is  an  unretouched  photo  of  a  broken  V'  thick  section 
of  high  alumina  ceramic,  formed  by  thfe  conventional 
wet  process.  It  clearly  shows  typical  voids  and  hidden 
stress  patterns  inherent  in  all  conventionally  made,  wet 
process  ceramic  parts. 


1 


COORS  TECHNIQUE  PRODUCES  UNIEORM  PARTS 
WITH  NO  HIDDEN  VOIDS  OR  INTERNAL  STRESSES 

fore  it  is  formed,  the  machined  blanks 
go  directly  into  the  high  temperature 
kilns.  Unpredictable  drying  necessary 
in  wet  processes  is  thus  eliminated. 

With  Coors  Alumina  Ceramic  parts 
made  by  the  Isostatic  Process,  the  en¬ 
gineer  can  accurately  design  for  me¬ 
chanical  and  electrical  properties — an 
impossibility  with  any  ordinary  meth¬ 
ods  of  forming  ceramic.  For  complete 
mechanical  and  electrical  properties, 
send  the  coupon  below.  Parts  to  test  your 
design  will  be  furnished  at  nominal  cost. 

Sm  Caor*  Caramlct 
crt  rii*  IRi  Show. 

•Mtli  No.  400S 


COORS  PORCELAIN 
COMPANY 

Monufocfuron  of  High  Strength  Alumima  Coramkt 
OOMIN,  COLOtAOO 


COORS  PORCELAIN  CO.,  MO  Mi  St.,  OoMon,  Colo. 

PlooM  (ond  no  doioUod  SoNolin  lOSS-A  on  Coon  Hlgli  Slro«slli 
Ahimino  Corooiici  and  Coen  nanufodwring  focilMo*. 

Company . . 

Aodrotf . . . . 


Design  uncertainties  of  ceramic 
strength  and  unformity  are  completely 
eliminated  by  the  use  of  Coors  Alumina 
Ceramics  formed  by  the  Isostatic  Pro¬ 
cess*.  There  are  no  variations  in  proper¬ 
ties  between  one  ceramic  part  and 
another.  This  is  the  only  ceramic  form¬ 
ing  technique  that  can  guarantee  uni¬ 
formity  between  ceramic  parts. 

Outside  of  the  spark  plug  field, 
Coors  has  pioneered  in  isostatically 
forming  high  alumina  ceramics.  In  this 
forming  technique,  blanks  are  initially 
produced  by  pressing  dry,  unfired 
powder  in  a  rubber  mold  under  high 


hydraulic  pressure.  An  accurate  inside 
contour  can  be  formed  by  pressing  the 
powder  around  a  metal  arbor.  The  uni¬ 
form  pressure  from  all  directions  pro¬ 
vides  uniform  compactness  and  com¬ 
plete  homogeneity.  The  final  outside 
shape  isformed  by  machining  the  blanks. 

In  a  wet  process,  the  ceramic  parts, 
once  formed,  must  be  dried.  This  drying 
action  causes  hidden  stresses  to  develop. 
And  finally,  the  volume  occupied  by 
the  water  is  replaced  by  air,  forming 
hidden  voids  and  weak  spots. 

Since  the  powdered  ceramic  material 
used  in  the  Isostatic  Process  is  dry  be- 
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SAN  JOSE  ^ 
Santa  Clara  County 
^  California  ^ 


We  got  our  start 
in  Santa  Clara 

H  County’ 
California 


Calif.  The  2N1131  and  2N1132  are 
pnp  silicon  transistors  closely 
matching  the  2N696  and  2N697 
types.  Existence  of  these  closely 
related  devices  of  opposite  polar¬ 
ity  affords  opportunities  for  cir¬ 
cuit  designs  based  on  comple¬ 
mentary  symmetry.  Pnp  silicon 
transistors  also  have  special  ap¬ 
plications  by  themselves.  Typical 
rise  time  is  80  millimicroseconds. 
Dissipation  ratings  are  2  w  at  25 
C  and  1  w  at  100  C.  Circle  382  on 
Reader  Service  Card. 


panded  line  of  Turbo  ribbon  cable. 
Line  includes  larger  sizes  and  14 
colors  and  striped  combinations. 
Used  extensively  foi*  airframe  and 
guided  missile  work,  Turbo  ribbon 
cable  is  finding  new  applications 
in  transistorized  computers  and 
data  processing  equipment.  The 
flat  multiconductor  cable  may  be 
assembled  from  single  conductors; 
twisted  and  jacketed  pairs; 
triples;  coaxial  cables;  shielded 
and  jacketed  wires;  or  any  com¬ 
bination  of  these.  Circle  384  on 
Reader  Service  Card. 


Selenium  Diodes 
subminiature 

International  Resistance  Co., 
401  N.  Broad  St.,  Philadelphia  8, 
Pa.,  is  introducing  the  Minifiers, 
a  new  line  of  subminiature  sele¬ 
nium  diodes.  They  are  designed  for 
use  in  such  specific  applications  as 
afc,  age,  bias  supplies,  clamping, 
clipping,  detectors,  gating,  logic 
circuity,  phase  comparators,  and 
sensitive  d-c  relays.  Circle  385  on 
Reader  Service  Card. 


CBJ.-WCM>  tw>*CIMWN 


Mr.  J.  E.  Jennings,  President  of 
Jennings  Radio,  explains  the  de¬ 
sirability  of  their  Santa  Clara 
County  location  this  way: 

"In  our  case,  it  was  prima¬ 
rily  the  availability  of  good 
land  for  low  cost  single  story 
construction  that  made  this 
area  so  desirable.  Of  course, 
we  are  pleased  with  our  loca¬ 
tion  in  Santa  Clara  County  for 
other  reasons,  too.  These  in¬ 
clude  the  variety  of  excellent 
service  industries  nearby  and 
the  highly  skilled  technical 
help  which  is  so  necessary  in 
the  manufacture  of  vacuum 
electronic  components.” 

Statements  from  men  like  this 
are  very  significant.  Talk  with  the 
people  at  Jennings.  Then  fore¬ 
cast  your  future  in  this  liveable 
community  at  the  southern  tip 
of  San  Francisco  Bay. 


Batteries 
nickel  cadmium 

Gould-National  Batteries,  Inc., 
Easthampton,  Mass.  Exposed  con¬ 
tinuously  for  10  hours  to  cold  (  —  65 
F)  and  heat  {  +  212  F)  far  more  in¬ 
tense  than  batteries  usually  can 
withstand,  these  nicad  nickel 
cadmium  batteries  deliver  full 
capacity,  operating  a  0.5  ampere 
lamp.  They  are  specified  for  air 
and  space  craft,  communications 
equipment,  alarm  and  signal  sys¬ 
tems,  microwave  and  telemetering 
devices.  Momentary  discharge  as 
high  as  25  times  rated  capacity  is 
possible  with  nicad  batteries  be¬ 
cause  of  their  low  internal  re¬ 
sistance.  Circle  383  on  Reader 
Service  Card. 


WRITE  FOR  FREE  REFERENCE  DATA 

Tok*  a  minuta  now  to  sand  - 1 

(or  tha  informotiva  booklat,  Uimmtm 
"What  Doas  Santo  Clara 
County,  California  offar  tha 
ELECTRONICS  INDUSTRY?*  _ | 


Signal  Source 
remote  tuned 

Scientific-Atlanta,  Inc.,  2162 
Piedmont  Road,  N.E.,  Atlanta  9, 
Ga.  The  remote  tuning  feature  of 
the  model  301  makes  the  signal 
source  especially  suited  for  an¬ 
tenna  test  applications  where  the 
source  must  be  located  at  great 
distances  from  the  receiving  site. 
The  weatherproof  Carcinotron  r-f 
(Continued  on  p  179) 


Greater  San  Joae 
Chamber  of  Commerce 
S.  Oapt.  2,  Son  Joto,  California 


Turbo  Ribbon  Cable 
expanded  line 

Wm.  Brand  &  Co.,  Inc.,  Willi- 
mantic.  Conn.,  announces  an  ex- 
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%99  ut  in  Mnrch  at  Hm  IRE  Stiow  in  Hmw  York—RaotHt  ml  fa  m7 


life  expectancy 
over  100,000  hours 

3  times  normal 
current  density 


no  elaborate 
protective 
devices  required 


RADIO  RECEPTOR 

SELENIUM  RECTIFIERS 

3*  AMP/iN* 


THE  DIFFERENCE  AT  A  QLANCEI 


New  Tri-AMP 

3-pha$»  tridg* 


Standard  Type 

3'pl>OM  Bridg9 


Dimensions 

Amp. 

Dimensions 

Amp. 

4”x4* 

'fan  CoeM 

54 

4''x4" 
fan  Coolad 

16.8 

4"x4" 

18 

4'x4' 

6.7 

ConvKrion  Cooled 

ConvKrion  Coofed 

Conventional  selenium  rectifiers  are  obsolete  now  that' 

General  Instrument  has  developed  the  amazing  new  Radio 
Receptor  Tri-Amp  —  a  completely  new  selenium  semiconductor 
operating  at  triple  the  current  density  of  standard  stacks. 

Even  more  important,  these  stacks  give  complete  reliability 
over  a  life  span  of  more  than  100,000  hours. 

Tri-Amp  rectifiers  have  all  the  advantages  of  selenium,  and 
elaborate  protective  devices  required  by  other  semiconductors 
for  overvoltage  and  overcurrent  aren’t  necessary. 

Produced  with  unique  equipment,  these  RRco.  rectifiers  are 
available  in  volume  quantities  for  immediate  delivery.  For. 
full  information,  write  today  to  Section  E-3R 


- \  RADIO  RECEPTOR  COMPANY,  INC. 

Subsidiary  of  General  Instrument  Corporation 
_ ^  240  Wythe  Ave.,  Brooklyn  11,  N.  Y.,  Telephone:  Evergreen  8-6000 

GENERAL  INSTRUMENT  CORPORATION  INCLUDES  F.  W.  SICKLES  DIVISION, 
AUTOMATIC  MANUFACTURING  DIVISION.  RADIO  RECEPTOR  COMPANY.  INC. 
AND  MfCAMOLD  ELECTRONICS  MANUFACTURING  CORPORATION  (SUSSIOIARIES) 


OENERAL  INSTRUMENT  DISTRIBUTORS:  Btlllroort :  D  A  H  Dtitrlbutlng  Co.  •  Chlrtfo:  Merqulp  Co.  •  CleteUnd:  Plon««r  Electronic  Supply  •  HarrUburf,  P 
D  A  H  Dtitrlbutlng  Co.  •  Lot  Angelci:  Valky  Electronic!  Supply  Co..  Burbank  •  Milwaukee;  Radio  Parti  Co..  Inc.  •  Newton,  Man.;  Greene*8liow  I 
New  York  City:  Hudion  Radio  A  Televlilon  Corp..  Sun  ^dlo  A  Electronic  Co.  •  Philadelphia  Herbach  A  Rademan.  Inc.  •  San  Diego:  Shanki  A  Wright.  1 
San  Pranclico:  Pacific  whoieiale  Co.  •  Seattle:  Seattle  Radio  Supply  •  Tulia:  Oil  Capitol  Electronici. 


» 
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“THE  MILITARY  REQUIREMENTS  FOR  MOON  BASE” 
This  is  the  title  of  one  of  four  major  proposals  developed 
within  the  past  12  months  by  Martin  for  the  military  and 
astroscientific  branches  of  our  Government.  The  impor¬ 
tance  of  this  proposal  is  two- fold:  the  inevitability  of 
an  actual  moon  base  program  by  this  country  within  the 
next  5  years,  and;  we  could  and  can  undertake  such 
a  project  now— not  in  theory  but  in  “hard”  engineer¬ 
ing  design.  In  preparation  for  that  inevitability,  Martin 
already  has  built  the  capability  for  it.  One  important 
step  was  the  creation  of  the  Space  Flight  Division*, 
which  is  now  directing  Phase  1  of  Project  DYNA-SOAR. 


heads  cover  the  frequency  range 
from  100  to  16,000  me.  Power  out¬ 
put  varies  from  500  mw  to  6  mw 
over  this  frequency  range.  Circle 
386  on  Reader  Service  Card. 


r'i.. 


F-M  Radio  Terminal 
compact  unit 

Radio  Engineering  Laboratories, 
Inc.,  29-01  Borden  Ave.,  Long 
Island  City  1,  N.  Y.  Up  to  six 
simultaneous  toll-quality  conver¬ 
sations  from  suitable  multiplex 
equipment  may  be  handled  by  the 
type  896  f-m  radio  terminal. 
Transmitter,  receiver,  and  power 
supply  are  housed  in  a  single  relay 
rack-mounted  enclosure  only  35 
in.  high  and  weighing  but  110  lb. 
Frequency  range  is  normally  148- 
174  me;  transmitter  power,  50  w; 
radio  gain,  119  db,  receiver  noise 
figure,  7  db.  Circle  387  on  Reader 


...for  Complete  Reliability  Under 
Severe  Environmental  Conditions 


TYPE  PH  POWER  RESISTORS 

Wire  Wound,  Precision,  Miniature,  Ruggedized 


TYPICAL  DERATING  CURVE 


" 

n 

j 

1 

_ 

I. 

IS  PS  IIS  IPS  IIS  IPS 
AdHKNT  TIMP^OtG  CCNTICRAOC 

JUST  ASK  US 

The  1)AI.UHM  line  imtudeH  precision  re* 
sisturs  (wire  wound  and  deposited  car- 
Ixinl;  trimmer  potentiometers;  resistor 
networks;  collet  fittini;  knobs  and  hys¬ 
teresis  motors  designed  specifically  for 
advanceci  electronic  circuitry. 

If  none  of  the  DAI. OHM  standard  line 
meets  your  needs,  our  engineering  depart¬ 
ment  is  ready  to  help  solve  your  prul>lem 
in  the  realm  of  development,  engineering, 
design  and  prixluction. 

Just  outline  your  specific  situation. 


DALE 

PRODUCTS 


1300  28th  AVE. 

COLUMBUS,  NEBRASKA 


IJesigned  for  primary  application  of 
high  power  requirements,  coupled 
with  precision  tolerance.  Mounts 
through  hole  in  chassis  for  maxi¬ 
mum  heat  dissipation.  Gives  re¬ 
liability  under  severe  environmental 
conditions. 

•  Rated  at  10,  25  and  100  watts. 

•  Resistance  range  fram  0.1  ohm  to  60K 
ohms,  depending  on  type. 

•Tolerance:  :i:0.05*/.,  rLO.1%,  ±0.25%, 
±0.5%,  ±1%,  ±37.. 

TEMPERATURE  COEFFICIENT:  Within 
0.00002/degree  C. 

OPERATING  TEMPERATURE  RANGE: 

-55°  C.  to  275°  C. 

SMALLEST  IN  SIZE:  Vi”  x  V.”  to  \  Vt" 

X  2-31  32" 

COMPLETE  PROTECTION:  Sealed  in  sili¬ 
cone,  inserted  in  radiator  finned  aluminum 
housing. 

WELDED  CONSTRUCTION:  Complete 
welded  construction  from  terminal  to  ter¬ 
minal. 

NEW  MOUNTING:  Mounted  through  hole 
in  chassis  for  maximum  heat  dissipation. 

Visit  the  Dalohm  Booths  2742-44 
at  the  I.R.E-  Show 


formed  construction  and  designed 
to  make  possible  the  use  of  heavier 
loads  and  afford  stable  anchoring 
points  for  components  and  chassis. 
Among  its  special  uses  are  appli¬ 
cations  for  blower  and  filter  as¬ 
semblies.  The  blower  system  is  de¬ 
signed  so  that  filtered  air  enters 
the  lower  portion  of  the  cabinet, 
circulates  and  cools  components 
throughout  all  points  within  the 
cabinet  and  is  exhausted  at  a  spe¬ 
cially  designed  vent  at  the  top. 
Circle  388  on  Reader  Service  Card. 


PH-25  ! 


Ceramoplastic 

operates  to  1,550  F 

Mycalex  Corp.  of  America,  Clif¬ 
ton,  N.  J.,  has  produced  a  new 
machinable  insulation  material, 
Supramica  620  ceramoplastic, 
which  will  operate  at  tempera¬ 
tures  up  to  1,550  F  with  complete 
dimensionable  stability.  Such  tem¬ 
perature  resistance  puts  it  within 
the  same  broad  temperature  range 
as  ceramic  materials  such  as 
aluminum  and  steatite  which  are 
relatively  harder  to  machine.  Its 
fine  and  uniform  texture  enable  it 
to  be  machined  to  most  exacting 
tolerances,  even  to  one  ten-thou¬ 
sandth  of  an  inch.  Circle  389  on 
Reader  Service  Card. 

Permanent  Magnets 
for  twt^s 

The  Indiana  Steel  Products  Co., 
Valparaiso,  Ind.,  announces  new 
Indox  VI  permanent  magnets  with 
application  in  traveling  wave 
tubes.  Indox  VI  can  be  used  where 
greater  resistance  to  demagnetiz¬ 
ing  fields  is  required  or  where 
magnet  length  is  limited  as  com¬ 
pared  to  its  area.  Typical  proper¬ 
ties  include  a  coercive  force  of 
2,550  oersteds,  a  residual  reduc¬ 
tion  of  3,200  gauss,  and  a  peak 
energy  product  of  2.4  x  10".  Made 
of  barium-iron  oxide  oriented  in 
the  direction  of  pressing,  Indox 


CIRCLE  191  READERS  SERVICE  CARD 
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The  new  DALOHM  Hyster¬ 
esis  motor  provides  all  the 
desirable  characteristics  of 
such  motors,  yet  doesn’t 
have  the  usual  heat  rise 
handicaps.  Small  and  light¬ 
weight,  its  new  pancake  con¬ 
figuration  is  space  saving. 

•  Low  noise 

•  Maintains  synchronous  speed  at 
rated  load 

•  No  vibration  or  magnetic  strays 

•  Reaches  full  RPM  in  1  revolution 

•  Exceptionally  low  cost 

•  Operates  on  any  frequency  up 
to  120  c.p.s.,  giving  on  infinite 
selection  of  speeds  up  to  3600 
RPM 

RUNNING  TORQUE:  2.8  inch/ 
oz.  to  28  inch/oz. 

VOLTAGE:  115  7.,  60  c.p.s. 

SPEED:  1 800  RPM 

Visit  the  Dolohm  Booths  2742-44 
at  the  I  R.E.  Show 


Ideally  suited  for  facsimile 
machines,  Hi-Fi  turntables, 
tape  recorders,  tele-metering 
and  many  other  types  of 
equipment  where  constant 
synchronous  speed  is 
essential. 

JUST  ASK  US 

The  UAI.OtlM  line  im  ludeii  precision  re¬ 
sistors  (wire  wound  and  de|>osited  car¬ 
bon);  trimmer  |Hitentiometers;  resistor 
networks;  collet  fitting  knobs  and  hys¬ 
teresis  motors  designed  specifically  lor 
advanceti  electronic  circuitry. 

If  none  of  the  DALOHM  standard  line 
meets  your  needs,  our  engineering  depart¬ 
ment  is  ready  to  help  solve  your  problem 
in  the  realm  of  development,  engineering, 
design  and  priMluction. 

Just  outline  your  s|ieciric  situation. 


DALE 

PRODUCTS 


1300  28th  AVE. 

COLUMBUS,  NEBRASKA 
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announces  NEW  BREAK-THROUGH 
IN  HYSTERESIS  MOTOR  DESIGN 


Sub-Fractional* Low  Noise* No  Vibration* Synchronous 


Millivac  Instruments  Division  of 
Cohu  Electronics,  Inc.,  Box  997, 
Schenectady,  N.  Y.  Model  MV-llD 
is  capable  of  d-c  current  measure¬ 
ments  from  10  fi/ia  to  10  amperes. 
All  ranges  are  left  zero,  no  biasing 
to  a  mid-zero  is  required.  Only 
one  range  selector  switch  is  used. 
Polarity  indication  is  controlled 


HEAT  RISE  BARRIER  IS  LOWERED  TO  ONLY 
20°-38'’C.,  DEPENDING  ON  H.P.  RATING 


VI  makes  possible  substantial  sav¬ 
ings  in  both  material  and  space 
for  microwave  applications.  Circle 
390  on  Reader  Service  Card. 


Micromicroammeter 
23  ranges 
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Electro-Pulse,  Inc.,  11861  Teale  | 
St.,  Culver  City,  Calif.  The  5600  | 

series  complex  digital  pulse  code 
generators,  for  pcm  control  system  ' 
development,  are  fully  transistor-  j 
ized  and  feature  plug-in  printed  j 
wiring  modules  for  flexibility. 
Equipment  is  available  from  2  to 
6  digitally  positioned  sync  outputs 
in  each  cycle,  which  may  be  arbi¬ 
trarily  connected  to  1  to  3  digital 
triple  pulse  code  group  generators. 
Circle  391  on  Reader  Service  Card. 


Pulse  Generators 


transistorized 
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PRECISION  POTENTIOMETERS 


)»lfeA  to 

0°C( 


INTRODUCING  THE  SPECTROL 

METAL  MULTI-TURN  PRECISION  POT 

Another  example  of  creative  engineering  from  Spectrol,  the  new  Model  S90 
1 0-tum  pot  features  machined  aluminum  construction  with  the  helical  coil 
placed  directly  against  the  case  for  maximum  heat  dissipation.  You  can 
expect  a  longer  operating  life  at  higher  ambient  from  the  Model  590. 

Noii'fcygrescopic  olvminwni  cast  fwrnfsfcts  txctlftnf  dimtnsional  stability 

The  new  pot  operates  in  a  relative  humidity  of  95%  over  a  temperature 
range  of  —65  to  +150“C.  It  functions  above  20g  vibration  from  55  to 
2000  cps,  withstands  a  30g  shock,  and  meets  all  specifications  to  an  altitude 
of  30,000  feet. 

Now  in  production,  the  new  590  is  available  in  ranges  from  25  to  120,000 
ohms.  Standard  linearity  tolerance  is  ^0.3%  with  0.025%  on  special  order. 
Featuring  fused-glass  sealed  terminals  flashed  with  precious  metal,  the  unit 
can  be  supplied  with  as  many  as  48  terminals.  Both  ends  of  the  shaft  are  sup¬ 
ported  by  ball  bearings.  The  1"  diameter  unit  is  also  available  with  non¬ 
linear  functions. 

Your  nearby  Spectrol  sales  engineering  representative 
will  be  glad  to  provide  complete  technical  informa¬ 
tion  or  you  may  write  directly  to  Dept.  183 


SPECTROL 


ELECTRONICS 
CORPORATION 

“preeinon  electronic  components” 

1704  South  Del  Mar  Avenue,  San  Gabriel,  Calif. 

See  fAe  Motfs/  890  In  Booth  3084  at  Me  Now  York  IRE  show. 


by  a  plus-minus  switch,  eliminat¬ 
ing  lead  changing.  An  amplifier 
output  provides  2.5  v  at  0.5  ma  for 
full  scale  deflection  on  any  of  23 
ranges.  Circle  392  on  Reader  Serv¬ 
ice  Card. 


Tv  Battery 

silver-cadmium 

Yardney  Electric  Corp.,  40-50 
Leonard  St.,  New  York,  N.  Y.,  an¬ 
nounces  the  maintenance-free 
Silcad  battery  for  powering  com¬ 
pletely  portable  tv  sets.  The 
silver-cadmium  battery  is  a  12-v, 
5-ampere  hour  power  package 
weighing  3i  lb,  which  has  already 
been  recycled  as  many  as  200  times. 
It  combines  the  high  power  output 
of  silver  with  the  long  life  of  cad¬ 
mium.  Circle  393  on  Reader  Serv¬ 
ice  Card. 


flHf 


'fa  life 
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Mounting  System 
all-metal 

Robinson  Aviation,  Inc.,  Teter- 
boro,  N.  J.,  has  developed  an  all- 
metal  resilient  mounting  system 
designed  to  protect  a  975  lb  Naval 
shipboard  radio  transmitter  from 
destructive  shock  and  vibration. 
For  maximum  protection  within 
the  shipboard  vibration  spectrum, 
the  model  W583  is  comprised  of  a 
1-f  dual  stage  base  and  a  twin  sta¬ 
bilizer  unit.  The  special  orienta- 
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Preformed  cold  drawn  Nichrome 
Heating  Elemerrts  being  anchored 
into  place  indicate  tremendous 
size  of  Lindberg  missile  furnace. 


Nichrome" 

ELEMENTS  HEAT  WORLD’S 
LARGEST  MISSILE  FURNACE 

2500  feet  of  extra  heavy  Nichrome  V  Wire 
provides  5-zone  heating  up  to  2050°F 


This  giant  500  KW  gantry  type  Lindbergt  hardening 
furnace  is  the  newest  and  largest  ever  built  to  meet  the 
most  exacting  heat  treating  requirements  of  today’s, 
and  tomorrow’s,  missile  metals.  It  accommodates  an  ef¬ 
fective  work  load  nearly  7  ft.  in  diameter  and  24  ft.  long. 

Now  in  operation  at  Lindberg  Steel  Treating  Com¬ 
pany’s  Melrose  Park  Plant,  the  controlled  atmosphere 
installation  is  both  bottom  loading  and  bottom  quench¬ 
ing.  The  19'  by  57'  pit — 28'  deep,  beneath  the  towering 
electrically  heated  furnace,  houses  the  loading  station, 
2  quench  tanks  (atmosphere  and  salt)  and  water  wash 
tank.  Work  loads  pass  from  furnace  to  quench  through 
an  airtight  seal,  permitting  complete  control  and  pre¬ 


cise  duplication  of  atmospheres  and  treating  cycles. 

In  the  hardening  furnace  there  are  five  control  zones 
which  operate  between  250°F  and  2050°F.  Saturable 
core  reactors  automatically  vary  the  voltage  to  the 
Nichrome*V  heating  elements  between  2.2  and  220 
volts,  depending  on  temperature  and  load. 

The  selection  of  Nichrome  V  by  Lindberg  to  supply 
reliable  and  closely  controlled  heat  and  temperature 
in  this  furnace  is  further  evidence  of  the  confidence 
that  industrial  leaders  have  in  the  quality  and  per¬ 
formance  of  Driver-Harris  high-nickel  alloys.  Why 
not  benefit  from  their  experience.  Tell  us  about  your 
requirements.  *T  M  R«g  us.  p«t.  otr.  tundberg  Engmwmg  Comptng 


DRIVER-HARRIS*  COMPANY 

HARRISON,  NEW  JERSEY  •  BRANCHES:  Chicago,  Detroit,  Cleveland,  Louisville 
Pbtrjbutofi  ANGUS-CAMPBELL,  INC.,  Los  Angeles,  San  Francisco  •  In  Canada:  The  8.  GREENING  WIRE  COMPANY,  Ltd.,  Hantilton,  Ontario 
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a  new  ipc  family! 

MM  microminiature 

RF  connectors 


IPC  introduces  Series  MM— a  complete 
line  of  microminiature  RF  connectors 
available  in  screw-type  and  slide-on 
coupling,  and  in  three  impedances: 

50,  73  and  90  ohms.  Interchangeable  with 
existing  subminiature  RF’s,  Series 
MM  connectors  offer  ten  new  reliability 
features  which  make  them  well 
worth  interchanging! 

10  New  Features 

1.  Simplified,  Positive  Cable  Clamp 

2.  Crimped  with  Standard  T  &  B  Tools 

3.  Tough  Beryllium  Copper  Contacts 

4.  Captivated  Coupling  Nuts 

5.  Captivated  Contacts 

6.  Corrosion-Resistant  Plating 

7.  Tefion  Dielectrics 

8.  Firm  Cable  Strain  Relief 

9.  Exact  Electrical  Match  to  RG-/U  Cables 

10.  Cable  Assemblies,  Including  Potting 


COME  SEE 
IPC  at  IRE 
Booth  2517 


INDUSTRIAL  PRODUCTS  COMPANY 

Danbury,  Connecticut 


MJ7C 


a  divuion  of 

AMPHENOL-BORG  ELECTRONICS  CORPORATION 
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tion  of  the  stabilizer  and  base  with 
respect  to  the  equipment  center  of 
gravity  results  in  a  center-of- 
gravity  type  suspension  system 
which  reduces  rocking  modes  to 
simple  translational  modes  of  vi¬ 
bration.  Circle  394  on  Reader 
Service  Card. 


Ten-Turn  Pot 
high  temperature 

Spectrol  Electronics  Corp.,  1704 
S.  Del  Mar  Ave.,  San  Gabriel, 
Calif.,  announces  a  new  all-metal 
precision  multiturn  potentiometer. 
Capable  of  withstanding  tempera¬ 
tures  of  200  C,  the  model  590  ten- 
turn  pot  is  available  in  ranges 
from  25  to  120,000  ohms.  Standard 
linearity  tolerance  is  ±0.3  per¬ 
cent.  Tolerances  to  ±0.025  per¬ 
cent  are  available  on  special  order. 
Unit  functions  above  20  g  vibra¬ 
tion  from  55  to  2,000  cps,  with¬ 
stands  a  30  g  shock  and  meets  all 
specifications  to  an  altitude  of 
30,000  ft.  Circle  395  on  Reader 
Service  Card. 


Blower 

and  control  panel 

McLean  Engineering  Labora¬ 
tories,  Inc.,  Princeton,  N.  J.,  an¬ 
nounces  blowers  equipped  with 
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TYPICAL  WESTINGHOUSE  DISTRIBUTEO  AMPLIFIERS 


■■  so  wo  300  30O4O0S00 

H  H  H  H  H  Frequoncy 

FREQUENCIES 


with  Westinghouse  distributed  amplifiers 


The  new  Westinghouse  Match  Box  Tubes  pro¬ 
vide  distributed  amplifiers  with  response  to 
550  MC. 


Match  Box  tubes  surpass  conventional  tubes 
in  high  frequency  performance  and  resistance 
to  vibration.  Tubes  lie  flat ...  no  height  prob¬ 
lem  . . .  eliminates  sockets,  fits  printed  circuits. 


Westinghouse  Distributed  Amplifiers  can  be 
designed  with  various  frequency  pass  bands. 
They’re  especially  suited  for  electronic  coun¬ 


ter-measure  circuits  and  for  high-speed,  high- 
frequency  oscilloscopes.  We’d  welcome  the 
opportunity  to  design  and  build  your  Dis¬ 
tributed  Amplifiers. 


CHARACTERISTICS  WX3Sa3 


Heater  6.3  Volts  0.2  amperes 

Plate  current  8  milliamperes 

'Transconductance  5100  micromhos 

Plate  Voltage  180  volts 

Write  for  complete  information. 


you  CAN  SI  SUI^E...IFIT*sW^Stin0hOUSC 

Electronic  Tube  Divleion  Elmire,  N.  Y. 
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VISIT  THE  NEW  YORK  COLISEUM 


IRE  SHOW 
March  23-26 
BOOTH  1522-24 


and  see  the 


IASI 


We  will  display  a  complete  line  of 
Telemetry  equipment  and  auxiliary  units 

^  Preamplifiers 
^  Spectrum  Display  Units 
^  Multicouplers 

N  E]  Iwl  L -A.  IC  E] 

ON  OF  V.T.O  CONFO.AT.ON  OF  AMCN.CA - 

9I»  JESUP  BLAIR  DRiVeT  *  SILVER  SPRING.  MARYLAND  •  JUNIPER  S  IOOO 


electronic  control  panels.  The 
panels  have  appliance  outlets  and 
are  equipped  with  circuit  breakers 
and  pilot  lights.  Two  models  are 
available:  (1)  a  double  outlet  unit 
with  a  high-speed,  quiet,  air  de¬ 
livery  of  800  cfm  and  a  low-speed 
delivery  of  600  cfm;  and  (2)  a 
single  outlet  unit  with  a  single 
speed  of  1,200  cfm.  The  air  dis¬ 
charge  design  can  be  built  to  in¬ 
dividual  specifications,  vertical, 
horizontal  or  diagonal.  Panel 
depths  are  103  in.  and  14  in.  to  fit 
19  in.  racks.  Circle  396  on  Reader 
Service  Card. 


Chopper 

subminiature 


The  Bristol  Co.,  Waterbury  20, 
Conn.  Excellent  tracking  and  re¬ 
sistance  to  shock  and  vibration  are 
characteristic  of  a  subminiature 
dpdt  Syncroverter  chopper.  Unit 
is  designed  for  high  reliability  and 
long  life.  Contact  rating  from  dry 
circuit  to  100  v  and  phase  angle 
which  is  virtually  unaffected  by 
temperature  extremes  from  —65  C 
to  +  125  C  are  feautres.  Circle  397 
on  Reader  Service  Card. 
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Digital  Voltmeter 
over-ranging 

Kin  Tel,  a  division  of  Cohu  Elec¬ 
tronics,  Inc.,  5725  Kearny  Villa 
Road,  San  Diego  12,  Calif.  Model 
501  over-ranging  d-c  digital  volt¬ 
meter  measures  from  0.0001  to 
1,000.0  V  d-c  with  0.01  percent  ±1 
digit  accuracy.  Features  include: 
continuous  automatic  calibration 
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YOU  MAY  BE  JUST  THE  MAN  TO  HELP  BURROUGHS 
SQUEEZE  A  MILLION  TRANSISTORS  INTO  A  CUBIC  INCH 


OR  EXPLORE  FIELDS  LIKE  THESE: 

_ k  Statistical  approaches  to  physiological 

r  processes 

- f  Electro-chemical  phenomena 

- f  Radiation  effects 

- i  Plasma  physics 

- i  Magneto  hydro-dynamics 

- f  Electro-luminescence 

- ^  Cryogenics 

- f  Superconductivity 

- f  Semi-conductors 

- k  And  a  lot  of  others 


Right  now— today  at  Burroughs:  plenty  of  room  for  excep¬ 
tional  engineers  to  help  create  the  successors  to  Burroughs’ 
big  line  of  advanced  electronic  and  electro-methanical  data 
processing  equipment.  Equipment  that  ranges  from  giant 
electronic  computer  systems  to  automatic  accounting  machines 
and  more. 

We  need  men  who  can  help  us  put  the  functional  equivalent 
of  a  million  transistors  into  a  cubic  inch  of  material.  Or  men 
who  can  help  us  produce  equally  advanced  results  in  fields 
like  those  mentioned  at  the  leh. 

Men  who  can  thrive  on  working  without  strait  jackets. 

Men  who  can  get  the  most  out  of  our  heavily  budgeted 
research  facilities. 

Men  who  can  welcome  the  security  of  our  cohesive  research 
programs.  How  cohesive?  Because  their  common  aim  is  to 
improve  information  processing  for  both  commercial  and 
military  use.  How  do  the  programs  offer  security?  Because 
their  cohesiveness  allows  you  to  shift  readily  from  one  to 
another  without  learning  a  new  technology. 

We  want  men  whose  creativity  will  help  us  double  our  $300 
million  yearly  sales  rate  fast— and  then  redouble  it  even  faster. 

Men  who  are  frankly  interested  in  increased  responsibility.  In 
swift  promotion  in  careers  that  offer  a  wide  choice  of  location. 
And,  yes.  in  money. 

Are  you  as  outstanding  as  these  opportunities?  Then  outline  your 
education  and  experience  as  briefly  or  fully  as  you  wish,  name 
the  field  you'd  like  to  help  us  explore,  and  get  that  informa¬ 
tion  to  A.  L.  Suzio,  Administrator.  Corporate  Placement  Serv¬ 
ices,  Dept.  101-A,  Burroughs  Corporation,  Detroit  32,  Mich. 


Burroughs  Corporation 

••NEW  DIMENSIONS  /  IN  ELECTRONICS  AND  DATA  PROCESSING  SYSTEMS' 
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Frequency  Meter 
10  kc  to  3,000  me 


Lavoie  Laboratories,  Inc.,  Mor- 
ganville,  N,  J.  A  “new-look”  ver¬ 
sion  of  model  LA-70  vhf  frequency 
meter  has  a  range  of  10  kc  to  3,000 
me.  Unit  is  accurate  to  1  part  per 
million  over  a  range  of  20  me  to 
3,000  me,  and  reaches  full  measur¬ 
ing  accuracy  with  only  a  20-minute 
warmup.  Circle  399  on  Reader 
Service  Card. 


Rosin  Flux 
highly  resistive 


Alpha  Metals,  Inc.,  56  Water  St., 
Jersey  City  4,  N.  J.  Alpha  610  is 
an  activated  rosin  flux  that  leaves 
unusually  resistive  residue  after 
heating — features  of  prime  im¬ 
portance  in  circuitry  soldering.  In 
its  raw  state  it  has  relatively  low 
conductivity.  During  soldering, 
the  rosin’s  conductive  constituents 
are  destroyed.  The  flux  also  fea¬ 
tures  instant  wetting,  excellent 
capillary  action  and  a  moderate 
drying  rate.  Circle  400  on  Reader 
Service  Card. 


Crystal  Oven 
precision  unit 


Robertshaw-Fulton  Controls 
Co.,  911  E.  Broad  St.,  Richmond  19, 
Va.,  is  unveiling  its  latest  model 
precision  crystal  oven.  Among  the 
unit’s  signifleant  advantages  are 
low  power  consumption,  no  noise 
generation,  constant  lead  capacity, 
long  term  stability,  and  cavity 
temperature  variation  less  than 


0-100 

RANGES  (Gauss) 

0-1000  0-10,000 

0-200 

0-2000 

0-20,000 

0-900 

0-5000 

0-20,000  plus 

TYPICAL 
REFEREN 


This  stable,  all  transistorized  Gaussmeter  operates  on  the 
Hall  Principle  and  provides  a  conservative  accuracy  of  ±3% 
over-all  ranges.  Accuracy  can  be  increased  to  ±1%  at  any 
point  between  500  and  20,000  gausses  by  use  of  special  probe 
reference  magnets.  Response  is  flat  when  measuring  magnetic 
fields  from  IX!  up  to  120  cps.  Correction  curves  are  supplied 
fur  measurement  of  fields  up  to  400  cps. 

Unit  is  supplied  with  a  1000-gauss  ±%% 
probe  reference  magnet  and  one  standard 
^ probe.  Nominal  probe  thickness  is  0.025".  An 
ultra-thin  probe,  measuring  0.007"  is  available 
on  sptecial  order.  Sensitive  element  area  of 
probes  is  approximately  0.017  square  inches. 

Probe  Reference  Magnets 

I  The  Mixlel  1295A  Gaussmeter  operates  from 
115-volt,  50-400  cycle  power  line.  Internal 
switching  arrangement  and  battery  holders  are 
also  provided  for  self-contained  battery  opera- 
tion.  Compartment  in  back  of  aluminum  case 
provides  storage  for  probe,  reference  magnet 
power  cord.  Over-all  size  is  11  x  7  x  12. 
Weighs  12  lbs.  Net  price  $420.  complete. 


Prices  ore  f.o.b.  Boonton,  N.J.  & 
subject  to  change  without  notice. 


Kadio  Jrcquemj 

U  lABORAIORItS,  INC. 

Bionton,  ltew)eisey,U.S.R. 


against  an  internal  standard  cell; 
automatic  ranging  and  polarity  in¬ 
dication.  Single  plane,  projection 
type  readout  presents  numerals 
on  clear  in-line  display  with  no 
overlapping  characters.  Circle 
398  on  Reader  Service  Card. 


•TRANSISTORIZED’ 

DIRECT  READING 

Gaussmeter 


provides 

nine 

ffuli-scale 

ranges 
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Get  out  your  pencil  and  help  yourself  to 

electronics  READER  SERVICE 

A - 

it's  free— it's  easy— 
it's  for  your  convenience 


Use  these  handy  READER  SERVICE  CARDS  for  more 
information  on: 

ADVERTISEMENTS-NEW  PRODUCTS- 
LITERATURE  OF  THE  WEEK 

1 —  Circle  the  number  on  the  postpaid  card  below  that 
corresponds  to  the  number  at  the  bottom  of  Adver¬ 
tisement,  New  Product  item,  or  Literature  of  the 
Week  selection. 

2 —  Please  print  carefully,  as  it  is  impossible  to  process 
cards  that  are  not  readable. 


FOR  SPECIFIC  ITEMS  IN 
MULTI  PRODUCT  ADVERTISEMENTS 


For  mor*  information  on  ipocifk  itomi 
in  multi-product  odvortisomontt,  print  coro- 
fully  on  tho  Roodor  Sorvko  Cord  bolow  in 
Box  "A"  tho  circio  number  of  tho  odvor- 
tixomont  and  tho  ipocifk  product(s)  on 
which  you  dooiro  more  information. 


HOW  TO  SUBSCRIBE— 

HOW  TO  RENEW  YOUR  SUBSCRIPTION 
- TO  tlcetronies - 

If  you  are  not  a  subscriber,  or  if 
your  subscription  is  about  to  ex¬ 
pire,  to  receive  electronics  regu¬ 
larly,  fill  in  the  section  “FOR 
SUBSCRIPTIONS"  on  a  card  below. 
Send  no  money,  electronics  will 
bill  you  at  the  address  indicated 
on  the  Reader  Service  Card. 


Additional  Postage  MUST  be  added  to  cards  for  all  FOREIGN  MAILINGS 
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(CHECK  ONE  BOX] 

]  NEW _  □  RENEWAL 


(CHECK  ONE  BOX  SEIOW) 
DOMESTIC  □  1  yr.  —  $  6 
□  3  yr*.  -  $12 
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In  every  industry  there’s  always  Research/Production/ 


ONE  accepted  Product  and  Management  Engineers,  who, 
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0.01  C  average  per  deg  ambient 
temperature  change.  Applications 
include  equipment  using  crystal 
oscillator  circuits  or  temperarture 
sensitive  components.  Circle  401 
on  Reader  Service  Card. 


Epoxy  Resin  Systems 
protective  coating 

Permacel,  New  Brunswick,  N.  J., 
announces  PRH400  and  PRH401 
epoxy  resins.  PRH  400  is  a  solvent 
based  epoxy  system  and  is  recom¬ 
mended  for  use  as  a  protective 
coating  for  printed  circuits  and 
other  electronic  components.  It  is 
excellent  as  a  surface  primer  prior 
to  potting  or  encapsulating  with 
other  epoxies.  PRH401  is  a  single 
component  system,  of  60  percent 
solids  content.  It  is  a  fluid,  heat¬ 
curing,  solvent-based  epoxy  sys¬ 
tem  recommended  for  use  in  ad¬ 
hesive  for  metals,  or  impregnating 
of  coils.  Circle  402  on  Reader 
Service  Card. 


Signal  Simulator 
eight  channels 

Haller,  Raymond,  and  Brown, 
Inc.,  Science  Park,  State  College, 
Pa.  The  signal  environment  simu¬ 
lator  generates  a  realistic  high 
density  signal  environment  in  the 
200  to  350  me  band,  L-band  or  S- 
band.  This  unit  simulates  8  non¬ 
voice  radiators,  each  tunable  over 
a  100-mc  range.  On  each  of  the  8 
channels,  azimuth  bearing  of  the 


•••and  now  for 

a  spot  of  welding! 


Still  at  it?  Trying  to  improve  potentiometer  reliability  by  building 
’em  yourself?  Well,  you’re  on  the  right  track  about  one  thing  — 
welding’s  a  sure  way  to  eliminate  a  lot  of  operational  headaches 
—  like  gassing  contamination  of  contact  metals  at  high  temperature, 
from  organic  solder  flux.  No  chance  of  ’’cold  joints",  either,  to  in¬ 
crease  circuit  resistance.  No  soldered  connections  to  come  loose 
under  vibration  and  shock.  Welding  is  the  way  to  reliability! 

But  why  set  the  wife’s  drapes  afire  to  get  a  reliable,  all-welded  pot? 
Utilizing  welding  techniques,  Ace  produces  reliable  potentiometers 
operable  at  temperatures  exceeding  150°C.  and 
able  to  withstand  50  G’s  at  2000  cycles.  All  this, 
plus  extremely  low  contact  resistance  and  long, 
er  rated  life.  All  taps,  end  connections,  resistance 
elements,  contact  assemblies  and  terminal  leads 
are  specially  prepared  beforehand  —  then  welded 
with  pure  nickel  or  palladium  silver.  So.  for 
built-in  reliability  through  sounder  construction 
techniques,  see  your  ACErepl 

This  2"  AIA  Acepol^  (shoum  Vs-scale)  incorporates  all  these  ex¬ 
clusive  welding  construction  features,  for  superior  reliahility. 


ACE 


ELECTRONICS  ASSOCIATES,  INC. 

~  99  Dover  Siroot,  Somorvillo  44,  Matt. 
SOmarwl  «.SIM  TMX  SMVl  Ul  Wttt.  Unton  WUX 


A(»p9ig 


Acnirini*  Acm**®  Aennhnig  *(•■.  Aopl.  tor 
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VFS  306  at  the  I.R.E.  Show 

SEE  IT  FOR  THE  FIRST  TIME  AT  BOOTH  #3220 


simulated  arriving  signal  is  arbi¬ 
trary  and  adjustable.  Various  an¬ 
tenna  patterns  may  be  used  on 
each  channel.  Circle  403  on 
Reader  Service  Card. 


For  TESTING 

airborne  electronic  and  electricol  syi- 
temt,  tervo  amplifiers,  synchro  and 
selsyn  systems,  tronsformers,  induc¬ 
tors  and  export  equipment. 

For  POWERING  choppers,  vibrators, 
vibration  shokers  and  magnetic  am¬ 
plifiers. 

For  CONTROLLING  synchronous  motors 
and  processing  equipment. 


THE  NEW  Itek 
VFS  300 
VARIABLE 
FREQUENCY 
POWER  SUPPLY 

THIS  NEW  COMPACT  PORTABLE 
UNIT  PROVIDES  .  .  . 

Output  Power— 250  volt-amperes 
continuous  and  300  volt-amperes 
intermittent. 

Output  Frequency— 45  to  2000 
cycles  alternating  current. 
Output  Voltage— 0-140  volts  rms, 
continuously  variable. 

It  is  completely  self-contained 
and  operates  with  105-130  volt 
AC  50-60  cycle  input.  Avoiloble 
for  bench  or  field  use  or  for  rack 
mounting. 


1 


This  highly  sensitive  precision  test  in¬ 
strument  is  recommended  for  use  in  de¬ 
sign,  manufacture,  test,  installation  and 
maintenance  of  microwave,  radar,  al¬ 
timeter,  guided  missile  or  television 
relay  communication  and  control  equip¬ 
ment.  Available  with  fully  interchange¬ 
able  RF  Heads  to  cover  the  entire  band 
from  2000  mc/s  to  38.6  kmc/s. 


MODEL  SA30 

MICROWAVE 

SPECTRUM 

ANALYZER 

For  the  frequency  range  of  2000 
mc/s  to  38.6  kmc/s  ,  .  . 

to  determine  the  power,  the 
characteristics  and  the  frequency 
distribution  of  pulsed  and  CW 
microwave  signols. 


pick  up 
Bulletins  VFS 
and  SA30  at 
Booth  ^3220. 


It(‘k  ('.or |)()ralioii 


1609  Trapelo  Rood,  Waltham  54,  Mass. 


Potentiometer 

subminiature 


G.  M.  Giannini  &  Co.,  Inc.,  918  E. 
Green  St.,  Pasadena  1,  Calif. 
Model  875  precision  pot  weighs 
only  S  oz,  measures  0.875  in.  in 
diameter  and  features  linearity  to 
-lO.I  percent  of  full  scale.  It  offers 
a  resolution  as  high  as  0.06  per¬ 
cent.  Resistance  ranges  from  200 
ohms  through  100,000  ohms  per 
section  are  available.  Unit  is  wire 
wound,  has  servo  mount,  and  up 
to  4  sections  can  be  ganged  on  a 
common  shaft.  A  sine-cosine  ver¬ 
sion  is  also  available.  Circle  404 
on  Reader  Service  Card. 


Servo  Instruments 
self-balancing 

North  Atlantic  Industries,  Inc., 
603  Main  St.,  Westbury,  N.  Y. 
Measurement  of  total  air  tempera¬ 
ture  for  aircraft  flight  testing  is 
one  of  the  applications  of  the  new 
series  of  self-balancing  servo  in¬ 
struments  now  being  introduced. 
The  system,  which  uses  off-the- 
shelf  building-block  elements  to 
provide  customized  designs  for 
particular  requirements,  can  also 
be  used  as  a  ratiometer,  millivolt- 
meter,  tachometer  or  data  repeater 
“or  telemetry.  Air  temperature 
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^New,  flat  shape  mites\rowtling 

663  F  •  •  for  Tormina!  Board  OMiomblB 


CAPACITORS 


MYLAR  WRAP  CASE 


MYLAR  DIELECTRIC 


663  FR  •  •  for  Printed  tirtyU  Boards 


EPOXY  END  SEAL 


RADIAL  UADS 


These  special-purpose  versions  of  popular  Good-All  Type 
663UW  offer  great  flexibility  in  fitting  capacitance  into  tight 
spaces.  They  are  conservatively  rated  and  provide  the  same  de¬ 
pendability  and  electrical  ruggedness  that  has  made  the  663UW 
tubular  a  “standard  of  quality”  for  both  military  and  instrument- 
grade  equipment.  *DuPont't  tradvfnark  for  potyottof 


SPECIFICATIONS 


TEMPERATURE  RANGE— Full  rating 
to  85*C:  to  125*C  with  50%  de¬ 
rating. 

LIFE  TEST— 250  hours  at  85*C  and 
125%  of  rated  voltage. 

VOLTAGE  RANGES— 100,  200,  400 
and  600V  DC. 


CLOSE  TOLERANCES  —  Available  in 
tolerances  to  ±5%. 

INSULATION  RESISTANCE— See  I.R. 
versus  temperature  curve  below. 

DIELECTRIC  STRENGTH-Twice  rated 
voltage  for  1  minute. 


TYPICAL  SIZES  SHOWING  THICKNESS  -  WIDTH  -  LENGTH 


t 


I 


3/  i- 


•tH 


layout  and 

template  making  time 
cut  in  half . . . 


THE  NEW  STRIPPIT 

FLEX-O-DRILL 

•  DRILLS.  REAMS.  SCRIRES.  CENTER  PUNCHES  to  +  0.002"  WITHOUT  base 
line  drawing  or  height  gauge  layout ! 

•  EASY.  ACCURATE  POSITIONING— quickly  set  to  any  reference  point  and  to 
nearest  0.100"  by  adjustable  steel  tapes  reading  in  both 
directions  from  zero.  Micrometric  gauges  then  bring  settings  to 
nearest  0.(K)1".  No  optical  scanning  device  needed. 

•  LASTING  ACCURACY  I  Table  is  an  actual  ground  surface  plate. 

Bridge  assembly  is  of  heavy,  accurately  machined  castings.  Lead 
screws  are  precision  ground  and  engaged  only  during  micrometric 
gauge  settings  to  minimize  wear.  All  parts  are  corrosion- 
resistant.  Bearings  are  protected  against  dust  and  chips  by  felt 
shields.  Drill  motor  is  heavy-duty  industrial  type. 

•  V4*  CAPACITY  in  mild  steel  —  stock  up  to  24"  width,  any  length. 

•  ALSO  A  PROVEN  MONEY-SAVER  on  pilot  runs,  low  unit  production. 


probe  shown  with  the  system  (on 
p  192)  is  Rosemount  Engineering 
Co.  model  102.  Circle  405  on  Reader 
Service  Card. 


R-F  Connectors 
microminiature 

IPC  Division  of  Amphenol-Borg 
Electronics  Corp.,  Danbury,  Conn. 
Series  MM,  a  complete  line  of 
crimp-type  microminiature  r-f 
connectors,  is  announced.  Initial 
release  is  comprised  of  plugs, 
jacks,  bulkhead  jacks,  right  angle 
plugs,  hermetically  sealed  recep¬ 
tacles,  bulkhead  adapters,  bulk¬ 
head  receptacles,  p-c  receptacles 
and  caps  in  screw-on  and  slide-on 
coupling.  Three  impedances — 50, 
70  and  93  ohms — match  standard 
subminiature  RG-/U  coaxial 
cables.  Circle  406  on  Reader  Serv¬ 
ice  Card. 

Ferrite  Material 
for  50-200  me  range 

General  Ceramics  Corp.,  Keasbey, 
N.  J.,  has  developed  the  Q-3  ferrite 
material  for  application  in  the  50 
to  200  me  range.  It  is  a  tempera¬ 
ture-stable  material  with  a  total 
permeability  change  of  not  more 
than  ±3  percent  over  a  tempera¬ 
ture  range  of  —65  C  to  -1-80  C. 
Applications  include  filters,  load¬ 
ing  coils  and  other  electronic  com¬ 
ponents  requiring  extreme  stabil¬ 
ity  and  high  Q  at  frequencies  in 
the  100  kc  region.  Circle  407  on 
Reader  Service  Card. 


WRITE  TOR  LITERATURE  TODAY,  and  an  actual  demonstration  at  your  plant : 


STRIPPIT 


WALES  KJ  I  rvi  r  l~  I  ■  INC- 

225  Buell  Road,  Akron,  New  York 

In  Canada:  Strippit  Tool  &  Machine  Company,  Brampton,  Ontario 


CIRCLE  203  READERS  SERVICE  CARD 


X-Band  Antenna 
rotating  feed 

California  Technical  Industries, 
division  of  Textron  Inc.,  1421  Old 
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Same  high-speed  switching  capabilities  with  which  Fair- 
child  startled  the  industry  are  now  available  in  PNP-80 
milli-micro-second  rise  time,  2  watts  dissipation,  300°  C. 
survival.  Fairchild  Silicon  Transistors  are  multiple  solid- 
state  diffused.  Their  mesa  construction  affords  excellent 
heat  dissipation  and  extraordinary  ruggedness. 

Complementary  symmetry  within  computer  circuit  designs 
now  affords  another  technique  for  reducing  number  of 
components  and  increasing  reliability.  The  advantages  of 
complementary  symmetry  have  been  well  known,  but  the 
high  performance  silicon  transistors  that  could  take  ad¬ 
vantage  of  the  technique  have  not  been  available. 

PNP-2N1131,2N1132 


Symtol 

Specification 

Rating 

Characteristics 

Test  Conditions 

''CE 

Pc 

Collector  to  Emitter 
voltage  (2S*C.) 
Total  dissipation  at 
25'  C.  Case  temp 

30v 

2  watts 

•'fe 

D  C.  current  gam 

2N1131-15to  45 
2Nn32  -30to90 

Ip  150ma 
Vg-lOv 

"cs 

Collector  saturation 
resistance 

6  A  typical 
lOn  man 

1 Q  -  1 50ma 

Ig  ISma 

"fe 

Small  signal  current 
gam  at  1  20Vc 

2.5  typical 

Iq  50ma 
Vp-lOv 

Direct  replacement  of  germanium  by  silicon  is  feasible 
now  that  high  performance  silicon  PNP  mesa  transistors 
are  readily  available.  In  silicon  transistor  circuits,  you 
need  no  longer  hesitate  to  make  use  of  the  particular  ad¬ 
vantages  of  PNP  polarity.  Availability  is  firmly  assured. 

COMPETITIVE  ADVANTAGES  FOR  YOUR  DESIGNS  either 
in  terms  of  price  or  functional  efficiency  are  a  likelihood 
that  you  should  investigate.  PNP  silicon  transistors  with 
these  speed-power  characteristics  have  not  been  generally 
available,  hence  until  now  it  has  not  been  possible  to  de¬ 
sign  circuits  using  the  complementary  symmetry  concept.. 
Special  attention  will  be  given  to  Inquiries  received  on  company  letterhead. 

NPN  -  2N696,  2N697 


Symbol 

Specification 

Rating 

Characteristics 

Test  Conditions 

''CE 

Collector  to  Emitter 
voltage  (25"  C.) 

40v 

Pc 

Total  dissipation  at 
25" C.  Case  temp 

2  watts 

"fe 

O.C.  current  gam 

2N696  -  20  to  60 

1-  150ma 

2N697-40  to  120 

Vc-lOv 

Pcs 

Collector  saturation 

3  5n  typical 

lp=150ma 

resistance 

10a  ma> 

Ig^  15ma 

"le 

Small  signal  current 
gam  at  f  20Mc 

5  typical 

Ip  SOma 
Vc-lOv 

844  CHARLESTON  RD.  •  PALO  ALTO,  CALIF.  •  DA  6-6695 


—ISmmiLD 

j  It  i Kx/fg 

SCMICOMOUCTOtt  COH^OIHtTIOM 

m 

ELECTRONICS -March  13,  1959 


CIRCLE  204  READERS  SERVICE  CARD 


195 


The  Model  CK  features  Coil  Winding  Equipment 
Company's  recently  developed  turret  transfer.  In  com¬ 
bination  with  a  suitable  winding  head,  the  ingenious 
turret  transfer  permits  adding  —  only  as  needed  — 
hopper  feed  for  the  coil  forms;  stripping,  cementing, 
taping  and  cutting  attachments.  The  Model  CK  will 
produce  complete  bobbin  or  single-layer  coils  with¬ 
out  operator  attention  when  equipped  with  a  hopper 
or  magazine  for  the  coil  forms  and  appropriate  stan¬ 
dard  attachments,  and  it  will  provide  stations  for 
finishing  os  required. 


We  ll  be  pleased  fa  send  you  complete  information .  WrJte  or  phone 

OYSTER  BAY  N.Y.-  OYster  Bay  6-12B5 


VISIT  BOOTH  #4426 
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Bliley  Electric  Co.,  Union  Station 
Building,  Erie,  Pa.  The  CCO-7 
oscillator  provides  precise  fre¬ 
quency  control  in  a  compact  tran¬ 
sistorized  package.  Under  adverse 
operating  conditions,  the  unit  has 
a  stability  of  4  parts  in  10  million. 
Features  include  glass  sealed 
crystal  unit,  printed  circuitry  and 
built-in  temperature  control.  The 
entire  unit  is  hermetically  sealed. 
Circle  409  on  Reader  Service  Card. 

Power  Sources 
self-contained 

Sierra  Electronic  Corp.,  3885  Bo¬ 
hannon  Drive.  Menlo  Park,  Calif. 
Model  215  power  sources  permit 
accurate  calibration  of  bidirec¬ 
tional  power  monitors  and  ter¬ 
mination  wattmeters.  Output  power 
is  adjustable  from  20  percent  to 
100  percent  of  rated  power,  and 
tuning  is  continuous  over  fre¬ 
quency  ranges.  Units  are  self-con¬ 
tained  including  power  supply. 
Four  models  cover,  respectively, 

CIRCLE  206  READERS  SERVICE  CARD->. 
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N  EW  dual  purpose 


1  Tests  MTI  radar  for  sub-clutter  visibility 
and  cancellation  ratio. 

2  Generates  precision  video  and  IF 

pulses  for  missile  guidance  and  similar  applications. 


Model  PG-1091  consists  of  2  units:  IF  and  video  pulse 
generators,  which  together  measure  cancellation  ratio 
and  sub-clutter  ratio.  PGV-1090  (bottom)  may  be 
purchased  separately  for  generating  a  precision  video 
pulse  and  for  checking  cancellation  ratio. 


A  Division  of  tiM  Divto-Wsyno  Corporolion 
DMIONBRS  •  BNOINBaRS  •  MANURACTURIRB 

Custom  built  precision  mtchanic*l,  electro- mochanicil  and  electronic  equipment  for  industry  and  defento. 


Primary  tunotlon:  testing  and  measuring  MTI  radar  sets  for  cancellation 
ratio  and  sub-clutter  visibility  ratio.  Allows  a  precision  adjustment  unequalled 
in  any  other  equipment. 


PG-1091  meets  every  military  and  commercial  requirement: 


•  LOW  SYSTEM  JITTER  ...  TO  WITHIN  .0005  /USEC 

•  FAST  PULSE  RISE  TIME  .  .  .  LESS  THAN  .026  ^tSEC 

•  HIGHLY  ACCURATE  SIMULATED  RANGE  TO  100  MILES 


Saoondary  tunotlon:  generating  precision  video  and  IF  pulses  for  missile 
guidance  and  similar  applications. 

Fully  illustrated  and  described  in  bulletin  DW-104.  For  your  free  copy,  write 
Divco-Wayne  Electronics,  9701  Reading  Road,  Cincinnati  15,  Ohio. 


•  t 
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25  to  50  me,  50  to  150  me,  150  to 
470  me,  and  470  to  1,000  me.  Cirele 
410  on  Reader  Service  Card. 


Mylar  Capacitor 
for  OEM  market 

Pyramid  Electric  Co.,  Darlington, 
S.  C.,  now  has  available  for  orig¬ 
inal  equipment  manufaeturers  its 
Mylar  “Gold  Standard”  eapacitor. 
The  new  dieleetrie  eapaeitor,  also 
known  as  type  111,  features  a 
eritical  capacitance  tolerance  fac¬ 
tor  of  d:10  percent.  Circle  413  on 
Reader  Service  Card. 


High  Pressure 
Self-Sealing 


Zener  Tester 
direct  reading 

Electronic  Research  Associates, 
Inc.,  67  Factory  Place,  Cedar 
Grove,  N.  J.  Model  DTIOO  zener 
voltage  tester  is  intended  for  both 
laboratory  and  factory  measure¬ 
ment  of  zener  diodes,  transistors, 
semiconductor  rectifiers  and  sim¬ 
ilar  solid  state  elements.  Unit  in¬ 
corporates  a  constant  current  gen¬ 
erator  which  maintains  zener  or 
diode  current  constant  independ¬ 
ent  of  diode  impedance.  Provision 
is  also  included  for  external  modu¬ 
lation  and  a-c  readings  so  that  a-c 
zener  impedance  can  be  deter¬ 
mined  for  any  zener  current  set¬ 
ting.  Circle  411  on  Reader  Service 
Card. 


Test  Set 

for  weapon  systems 

Packard-Bell  Co.,  12333  VV.  Olym¬ 
pic  Blvd.,  Los  Angeles  64,  Calif., 
announces  automatic,  high  speed 
test  equipment  which  checks  out 
Thor  missile  ground  support  units, 
with  results  visually  displayed  as 
GO/NO-GO  indications.  This  unit 
is  part  of  the  multipurpose  check¬ 
out  system  being  developed  by  the 
company  for  missiles,  aircraft  and 
other  military  weapon  systems. 
Circle  414  on  Reader  Service  Card. 


Wiring  System 
high-speed 

Tape  Cable  Corp.,  790  Linden  Ave., 
Rochester  10,  N.  Y.,  announces  a 
new’  system  of  making  harnesses 
and  cable  assemblies.  Called 
SELECTACON  (from  SELECT  A 
CONnection)  the  method  offers 
cost  reduction  and  eliminates  wir¬ 
ing  errors  and  lacing,  while  in¬ 
creasing  reliability  and  conven¬ 
ience.  Based  on  the  phenomenon 
of  a  non-carbonizing  polyester, 
SELECTACON  wiring  assemblies 
are  made  by  laying  one  section  of 
Tape  Cable  on  another  and  solder¬ 
ing  the  desired  conductor  intersec¬ 
tions  through  the  insulation.  Cir¬ 
cle  412  on  Reader  Service  Card. 


•  Removable  and  static  self-seal- 
ing  screws,  bolts  and  rivets. 

•  These  industrial  fasteners 
meet  all  applicable  military 
specifications. 

Send  for  Catalog  359 

tA.P.M.  Corporation 

(AUTOMATIC  and  PRICISION  MFO.) 
3S3  Hawthorna  Av«./Yonk«ri,N.Y. 
YOnkars  t-3010 

Dtilfftri  and  Monufoeiunn  of 
HI6H  PRESSURE  STATIC  AND  RIOVAIIE  SEAU 
NEXSEAIS**  SEElSRRENSa*  SEELIOLTS*  •  SEEIRIVITS* 
Vitil  our  koelh  3939  al  !(>•  IRE  Show. 
CIRCLE  207  READERS  SERVICE  CARD 
198 


Time  Mark  Generators 
for  lab  use 

Electro-Pulse,  Inc.,  11861  Teale 
St.,  Culver  City,  Calif.  The  5700 
series  time  mark  generators  in¬ 
clude  a  unit  for  generating  oscil- 
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“irs  SIMPLE  ECONOMICS,”  says  Mr.  Robert  R.  Keller, 
Process  Engineer  at  Sarkes  Tarzian  Inc.,  well  known  elec¬ 
tronics  components  manufacturer  in  Bloomington,  Indiana. 
“We  have  an  average  of  185  General  Electric  Midget  soldering 
irons  in  operation  on  our  television  tuner  assembly  lines.  We 
find  the  G-E  Midget  iron  more  efficient  than  our  heavier  irons 
on  many  operations.  Each  iron  solders  an  average  of  85,000 
joints  every  year.  Some  irons  solder  as  many  as  150,000  joints 


1 

I 


J 


per  year.  Compared  to  maintenance  and  replacement  costs  on 
other  soldering  irons  we  have  tested  and  used,  we  save  approx¬ 
imately  $57.50  per  year  on  each  iron.  Our  present  annual  sav¬ 
ing  with  all  the  G-E  Midget  irons  is  about  $10,600.”  Sarkes 
Tarzian  Inc.,  found  that  the  rugged  ironclad  copper  tips  on  the 
Midget  last  from  six  to  nine  months,  provide  fast,  concen¬ 
trated  heat  with  reduced  risk  of  loosening  nearby  joints. 


:c 


Every  Year,  185  General  Electric  Midget  Irons  Save 
Over  $57  Each  At  Sarkes  Tarzian  Company 


FASTER  HEAT  RECOVERY  and  lower 
maintenance  of  G-E  soldering  irons 
have  been  proved  by  many  manufac¬ 
turers  under  their  own  production  con¬ 
ditions — along  with  competitive  solder¬ 
ing  irons.  If  you  would  like  to  compare 
General  Electric  irons  with  the  irons  you 
are  now  using,  call  your  G-E  distributor. 


DELIVERY  TODAY  is  now  possible  on  pop¬ 
ular  soldering  irons  and  other  General 
Electric  heaters  and  devices  from  a  local 
distributor  near  your  plant.  Your  replace¬ 
ment  inventory  may  be  reduced.  For  the 
name  of  your  nearest  stocking  distributor 
for  G-E  heaters  and  devices,  call  your 
General  Electric  Apparatus  Sales  C^ce. 


SAVINGS  ACHIEVED  by  several  users 
and  information  about  the  construction 
features  of  General  Electric  soldering 
irons  are  included  in  a  new  bulletin, 
“Save  While  You  Solder,”  GED-3553. 
For  a  copy,  call  your  G-E  distributor 
or  write  Section  724-5,  General  Electric 
Company,  Schenectady  5,  New  York. 


GENERAL^  ELECTRIC 
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lograph  timing  marks  (10  millisec 
to  10  sec  spacing)  and  two  labora¬ 
tory  time  and  frequency  standard 
units  (10  sec  to  100  kc  or  1  me  in 
decades).  Circle  415  on  Reader 
Service  Card. 


Recording  System 
high  speed 

Sanborn  Co.,  175  Wyman  St.,  Wal¬ 
tham  54,  Mass.,  announces  a  new 
6-  and  8-channel  direct  writing 
system  for  5-v  full-scale  record¬ 
ing.  The  model  356-,  358-5480  is  a 
simplified  system  without  pream¬ 
plifiers  for  recording  computer 
output,  telemetered  signals  and 
similar  applications  where  0.1  v/ 
div  sensitivity  is  sufficient.  Total 
panel  space  is  under  25  in.,  for 
the  control  panel  and  the  com¬ 
pletely  transistorized  recorder 
package.  The  recorder  package  in¬ 
cludes  a  flush-front  recorder, 
built-in  power  supply  and  indivi¬ 
dual  plug-in  power  amplifiers. 
Circle  416  on  Reader  Service  Card. 


Capacitors 

radial-lead 


VlTRAMON,  Inc.,  Box  544,  Bridge¬ 
port,  Conn.  The  new  radial-lead 
CY17C  Vitramon  capacitor  brings 
capacitance  values  in  the  radial 


measure  down  to 


0.03  fJLV' 


Th«  K«ithl«y  150  sets  a  new  standard  of 
sensitivity  for  dc  voltmeters.  Typical  uses 
include  output  measurements  from  strain 
gages,  thermopiles  and  ion  chambers,  as 
well  as  Hall  effect  studies,  corrosion  work 
and  molecular  weight  analysis. 


Functions  and  measurement  spans  of  the 
150  arc:  dc  voltmeter,  1  microvolt  to  1  volt 
full  scale;  ammeter,  10  *to  10  '® ampere  full 
scale;  dc  amplifier,  gains  of  10  to  10^;  and 
null  detector,  with  0.5  to  2  second  response. 
Features  include: 


#  <aro  stability  as  a  voltmeter  within  0.1 
microvolt  per  day;  as  an  ammeter,  within  2 
X  10  "  ampere  per  day. 


•  zero  suppression  up  to  100  times  full  scale. 


#  optional  floating  or  grounded  Input. 

•  short  term  nolsa  within  0.03  microvolt 
peak  to  peak  (0.006  microvolt  RMS). 


%  nigged  construction,  relative  insensitivity 
to  vibration,  60-cycle  fields,  or  thermal  EMF's. 


Write  today  for  your  copy  of  Keithley  Engi¬ 
neering  Notes,  Vol.  7  No.  1  describing  the 
Model  150. 


KEITHL.EY  ISfil 

INSTRUMENTS.  INC. 

12415  Euclid  Ave.,  Cleveland  <5,  Ohio 
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series  to  1,200  /i/if  at  50  to  300 
vdew.  Like  the  CY13C,  the  CY17C 
in  a  larger  case  size  features  thin 
design  (5/64  in.)  whose  lead  geom¬ 
etry  permits  axial,  radial  or  edge 
mounting.  Dissipation  factor  is 
less  than  0.0005  with  a  Q  over 
2,500.  Insulation  resistance  is 
greater  than  50,000.  Circle  417  on 
Reader  Service  Card. 

Dry  Batteries 
expanded  line 

Burgess  Battery  Co.,  Division  of 
Servel,  Inc,,  Freeport,  Ill.,  an¬ 
nounces  an  extensive  line  of  dry 
batteries  for  virtually  all  modern 
transistor  and  tube  type  portable 
radios  and  battery-operated  elec¬ 
tronic  circuits.  Types  available 
include  carbon  zinc  cylindrical 
cells;  rectangular-shaped  cells; 
and  wafer  cells,  consisting  of  a 
sandwich  of  artificial  manganese 
dioxide  mix  between  disks  of  flat 
zinc  and  carbon  electrodes.  Circle 
418  on  Reader  Service  Card. 


Recorder 

servo-operated 

General  Radio  Co.,  275  Massachu¬ 
setts  Ave.,  Cambridge  *39,  Mass. 
Type  1521-A  graphic  level  re¬ 
corder  is  a  pen-type,  servo-oper¬ 
ated  recorder  completely  transist¬ 
orized.  It  plots  the  rms  level  of 
a-c  voltages  from  20  cps  to  200 
kc  and  can  also  be  used  as  a  linear 
d-c  recorder.  Paper  speeds  are  2.5 
in.  per  hr  to  75  in.  per  minute; 
writing  speeds  up  to  400  db  per 
sec.  It  plots  frequency  character¬ 
istics  automatically.  Circle  419 
on  Reader  Service  Card. 

Transistors 
computer  type 

INDUSTRO  Transistor  Corp.,  35-10 
36th  Ave.,  Long  Island  City  6, 
N,  Y,  Two  series  of  pnp  germa- 

cir.CL:;  2iu  readers  service  card-> 


STEVENS  manufacturing  company,  inc. 

Mansfield,  Ohio 
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THERMOSTATS 


New  Product  Announcement 


XYRE  MX  XHERMOSXAXS 


especially  designed  for  missile,  avionic 
and  electronic  applications 


*  2“  to  6“F  differentials  available 


New  Stemco  Type  MX  Thermostats  are  miniature  snap-acting  units  designed 
to  open  on  a  temperature  rise.  Being  compact,  lightweight  units  able  to  with¬ 
stand  high  G’s  under  wide  ambient  temperature  ranges.  Type  MX  thermostats 
are  ideal  for  missile,  avionic  and  other  electronic  applications  where  close  tem¬ 
perature  control  is  mandatory. 

Basic  design  flexibility  of  the  Stemco  Type  MX  Series  means  the  units  can 
be  supplied  from  regular  production  runs  in  a  wide  variety  of  models,  both 
semi-enclosed  or  hermetically  sealed.  Ceramic  or  metal  bases  for  semi-enclosed 
units,  round  enclosures  or  CR-7  crystal  cans  for  hermetically  sealed  units. 
Several  types  of  terminal  arrangements,  mounting  provisions,  brackets,  etc., 
are  available. 


Stemco  Type  MX  thermostats  give  you  performance  . . .  small  cubage  . . . 
rugged  reliability  ..  .at  a  production  price. 


The  Westinghouse  hermetically 
sealed,  Polyclad  Hipermag  core  is 
the  newest  development  in  cores  for 
magnetic  amplifier  applications. 
Applied  over  a  new  specially  de¬ 
signed  aluminum  box  housing  the 
core,  Polyclad  insulation  hermeti¬ 
cally  seals  the  core  and  allows  en¬ 
capsulating,  casting  or  impregnating 
without  altering  magnetic  proper¬ 
ties.  This  special  core: 

•  Stops  magnetic  amplifier  rejects 
caused  by  changed  magnetic  values. 

•  Is  suitable  for  all  environmental 
conditions  —  high  temperatures, 
humidity  and  high-voltage  stress. 

•  Eliminates  costly  core  taping. 

•  Is  tested  by  Roberts  constant-cur¬ 
rent,  flux  reset  technique,  or  to  your 
specification. 

Available  in  production  lots  with 
normal  delivery,  these  cores  are 
supplied  in  special  sizes  or  in  stand¬ 
ard  AIEE  sizes. 

For  more  information  about  these 
or  other  Hipermag  or  Hipersil® 
cores,  call  your  Westinghouse  repre¬ 
sentative  ...  or  write  Westinghouse 
Electric  Corporation,  P.O.  Box  231, 
Greenville,  Pennsylvania.  j.7086» 

you  CAN  Bl  SURE...IF  it!( 

A^stin^house 

WATON  *‘WCtTINOHOU8C  LUCILLt  •All-OEtl  AtNAZ  tHOWr* 
CEt  TV  MONOAYA 
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nium  transistors  are  now  being 
supplied  to  specifications  which 
meet  or  exceed  all  reliability  re¬ 
quirements  of  MIL-T-19500  A. 
These  series  are  the  2N425,  2N426, 
2N427,  2N428,  and  the  2N316, 
2N316,  2N317.  They  are  designed 
and  tested  for  use  in  medium  and 
high  speed  switching  and  com¬ 
puter  applications.  Circle  420  on 
Reader  Service  Card. 


PNPN  Switch 
high  speed 

Solid  State  Products,  Inc.,  Salem, 
Mass.  With  voltage  ratings  to  200 
V,  peak  current  ratings  to  1  ampere 
and  0.2  fisec  typical  turn-on  time, 
the  silicon  pnpn  controlled  switch 
makes  possible  high  speed  medium 
power  switching  in  a  wide  variety 
of  applications.  Within  their  power 
ratings  the  3A  series  of  silicon  pnpn 
switches  can  replace  magnetic  am¬ 
plifiers,  thyratrons,  tubes,  semi¬ 
conductor  diodes,  rectifiers  and 
transistors.  Circle  421  on  Reader 
Service  Card. 


Power  Supply 
variable  frequency 

ITEK  CoRP.,  1609  Trapelo  Road, 
Waltham  54,  Mass.  The  VFS  300 
variable  frequency  power  supply 


provides  continuous  output  power 
of  250  va  and  may  be  used  inter¬ 
mittently  at  300  va.  Output  fre¬ 
quency  is  continuously  variable 
from  45  to  2,000  cps  with  a  varia¬ 
ble  output  voltage  of  0.140  v  rms. 
Its  many  applications  include  test¬ 
ing  airborne  electronic  systems, 
powering  choppers  and  vibrators, 
and  controlling  processing  equip¬ 
ment.  Circle  422  on  Reader  Serv¬ 
ice  Card. 


Other  Products 


Voltmeter 
electrostatic  type 

Monroe  Electronic  Laboratories, 
Inc.,  Middleport,  N.  Y.  Model  107A 
feedback  electrostatic  voltmeter 
permits  the  measurement  of  the 
free  space  electrostatic  potential  of 
a  small  area  on  an  electrostatically 
charged  surface  by  placing  a  probe 
in  proximity  to  the  surface.  Range 
is  ±1,000  v;  bandwidth,  d-c  to  50 
cps.  Drift  is  generally  less  than  5  v 
per  day  after  two-hour  warmup. 
Circle  423  on  Reader  Service  Card. 


Multiplex  Equipment 
compact,  flexible 

Motorola  Inc.,  4501  W.  Augusta 
Blvd.,  Chicago  51,  Ill.,  has  intro¬ 
duced  a  new  line  of  compact, 
highly  flexible  and  reliable  multi¬ 
plexing  equipment,  called  MC-20. 
Double  side  band  frequency  modu¬ 
lation  is  employed  in  the  new  gear. 
The  48  subcarrier  channels  and 
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PANORAMIC’S 


TIm  Sf-2,  Pon^romk't  SyiKhrimw  Ffqntwqf  AnolyMr 
U  oil  •kctronic,  in»tantan«outly  trockt  (hang«« 

in  dynomic  bokinc*  and  rasononc*  anolysot  of  rototipg 
ond  rociprocoting  dovicos.  A  tinglo  run  yioldt  o  com* 
plot#  plot  of  fro- 
cfooncy  vs.  omplitud«. 

Usod  in  ronjunction 
with  tho  LF-1a«  it  Kos 
o  froquoncy  rongo 
up  to  7500  cps  .  •  . 
frocks  tundomontol 
or  2r«d,  3rd«  4th  ond 
5th  hormonic.  Soloctivity  odiustobU  from  10  cpsO  kc.  lin 
and  40  db  log  colibrotod  omplitudo. 


Tho  G-4,  Ponoromic's  Brood  Bond  RMponso  Indicotor, 
•xtonds  tho  rang#  of  Ponoromic's  Curvo  Trocing  iystoms 
to  15  mcl  In  combinotion  with  tho  SPA-3«  it  shows 
rosponso  to  fundonfontol  froquoncy  only,  givos  o  singlo 
lino  prosontotion,  discriminotos  ogoinst  noiso  ond  hum 
and  hos  virtuolly  unllmitod 
dynomic  'orgo.  0*15  me 
rongo  in  0-3  me  sogmonts. 

1  V.  into  72  ohms  >utput 
with  up  to  60  db  ottonu* 
otion. 


Tho  Lf*2o,  Ponoromic's  Improvod  Subtonic  Spoctrum  An* 
olytor,  hos  o  rodosignod  pon  rocordor,  itoblitod  boso* 
lino,  o  socond  (oxtornolly  octivotod)  pon  for  morkor 
injoction,  on  optional  intornol  3" 

CRT,  o  moro  prociso  contor  fro¬ 
quoncy  control  ond  oil  tho  footuros 
thot  nsodo  tho  LP-2  idool  for 
opplicotions  whore  txcoptionolly 
high  resolution  is  roquirod  or 
whoro  onolysos  oro  mode  ovor 
txtondod  poriods.  Froquoncy  rongo 
0.5-2250  cps. 


Tho  now  Function  Soloctor  Ponol  for  tho  LP-lo,  Ponoromic's 
Sonic  Spoctrum  Anolysor,  pormits  criticol  onolysis  of  ron- 
dom  and  othor  complox  wovoforms.  To  tho  LP-Ij's  ston^rd 
footures  it  odds 
10-1000  f'ps  od- 
lustoblo  IF  bond- 
width,  1-0.1  cps 
odjustablo  vidoo 
(low  pass)  output  filter,  and  a  voltogo  calibration  reset. 


0.5  cps  thpough  44,000  mo 

SEE  how  they  can 
solve  your  measurement 
and  analysis  problems 

Panoramic's  forward  thinking,  long  ond  spociolized  exporionce  in  the  develop¬ 
ment  of  spectrum  analyzers,  brings  to  you  the  human  engineering  and  stable, 
direct  reading  displays  that  moke  possible  rapid  and  reliable  analysis  for  your 
measurement  problems  .  .  .  whether  it  be  subsonic  or  microwave  .  .  .  noise, 
vibration,  instabilities  of  oscillators,  detection  of  porosities,  studies  of  harmonic 
outputs  or  your  own  special  problem. 

Here  ore  just  o  few  of  Ponoromic's  long  line  of  widely  accepted  and  completely 
dependable  instruments.  If  you  won't  be  at 
the  Show,  write  NOW  for  technical  bulletins, 
new  CATALOG  DIGEST  ^ 

and  ask  to  be  put  on  ~ 

the  regular  mailing  list 

[iTWTTTim  for  the  panoramic 

I  > Jl  II  n  I  I  H  analyzer  featuring 
opplicotion  data. 


Thu  $SB*3,  Ponufomic's  Nuw  Rapid  Tu«t  inttrumunt  for 
$$B  Troffitmifttioos,  combinot  in  ono  convoniont  pockogo 
a  tontitivo  ^>•ctrum  unolyttr  (tho 
SB-12o  Panolycor),  a  ;toblo  tun¬ 
ing  hood,  a  two-teno  o^^^^^otor 
ond  intornol  calibrating  circuitry,, 
to  »ot  up,  odjuit,  monitor  ond 
troublo-fthoot  SSB  and  AM  tront- 
mitsiont.  Simple  to  oporoto, 
compoct  ond  oxcoptionolly  low- 
pricod. 


Tho  SPA*2,  Ponoromic's  Now  Microwovo  Spoctrum  Anolysor, 
wos  spocificolly  dosignod  for  high  resolution  onolysis  of 
brood  pulse  spectra.  Two  tuning  hoods 
with  o  froquoncy  rartgo  from  50-4000 
me,  200  cps  resolution  I  me  swoop 
width  continuously  reducible  to  0 
with  IF  bondwidih,  control,  40  db 
log,  20  db  lin  ond  square  low  ampli¬ 
tude  scales,  calibrated  and  continu¬ 
ously  vorioblo  difVorrntiol  morkLfrs. 


530  South  Fulton  Ave.,  Mount  Vernon,  N.  Y. 


Phone;  OWent  9-4600 


^'^ependabU^ 

(  CERTIFIED  > 

/  SnCIFICATIOMS  A 

^  for  accurate 
I '  data  ^ 

I 


The  $PA-4,  Ponoromic's  Advoncod 
Sensitivity  Spoctrum  Anolysor,  hos  o 
44,()00  me  with  ono  tuning  hood, 
HKiny  unique  footuros  rmd  tremendous 
flexibility.  Resolution  continuously 
vorioblo  from  1  kc  to  80  kc.  70  me 
wide  swoop  width  continuously  od- 
iustoblo  to  0.  Coroful  shielding  to 
ovoid  intorforonco.  Colibrotod  power, 
voltage  and  log  omplitudo  scale. 


Cablet:  Panoramic,  Mount  Vernon,  N.  Y.  State  t 


at  IRE  booth  3515-3517 
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FROM  HEADQUARTERS 


the  service  channel  occupy  a  band¬ 
width  extending  from  200  kc  to  1 
me.  The  basic  multiplex  channel 
terminal  units  occupy  only  3i  in. 
rack  space,  enabling  the  mounting 
of  up  to  15  terminals  in  a  standard 
7  ft,  19  in.  wide  microwave  equip¬ 
ment  rack.  Circle  424  mi  Reader 
Service  Card.. 


all  types  for  all 
applications 
^  commercial 
r  or  military 


Silicon  Rectifier 
70  to  250  amperes 

International  Rectifier  Corp., 
1521  E.  Grand  Ave.,  El  Segundo, 
Calif.  High  current  silicon  power 
rectifiers  providing  d-c  forward 
currents  up  to  250  amperes  with  a 
maximum  piv  range  from  50  to 
500  V  are  available.  Units  are  de¬ 
signed  for  use  at  high  tempera¬ 
tures  and  are  capable  of  operation 
at  a  junction  temperature  of  190  C. 
Circle  425  on  Reader  Service  Card. 


FERRULE  TERMINALS 


AXIAL  LEAD  RESISTORS 


EDGEWOUND  TYPES 


CUSTOM  AND  SPECIALS 


BLUE  RIBBON  SPACE  SAVERS 


Design  for  Reliability 
with  the  Hardwick,  Hindle 

These  high  reliability  components  incorporate  special  design 
and  construction  features  that  assure  the  highest  degree  of 
dependability  under  the  most  adverse  operating  conditions. 
Non-crazing  high  temperature  gray  enamel,  stronger  core, 
welded  wire  connections,  higher  shock  resistance,  immunity 
to  salt  spray  and  humidity  are  advantages  inherent  in  all  H-H 
resistors.  Fixed,  ferrule  and  adjustable  types  comply  with 
MIL-R-26  specifications  and  meet  EIA  standards. 

♦Where  Space  is  a  Factor  — 

specify  H-H  Blue  Ribbon  Space  Saver  Resistors.  Sold  through  author¬ 
ized  H-H  distributors  nationwide.  Call  or  write  for  catalog  including 
both  Gray  Line  and  Blue  Ribbon  Resistors,  MIL  Types,  mounting 
brackets  and  accessories.  Ask  for  your  copy,  now! 


VISIT 

BOOTH 

3848 

I.8.B. 

SHOW/ 


Transient  Protector 
transistorized 

Alto  Scientific  Co.,  855  Commer¬ 
cial  St.,  Palo  Alto,  Calif.  Model 
N210  transistor  transient  protec¬ 
tor  reduces  h-v  transients  appear- 


Th*  Mark 
cf  QwUitu 
ainee  itti 


HARDWICK,  HINDLE  •  INC 

40  HERf^ON  ST.,  NEWARK  6,  NEW  JERSEY, 
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Work-saving  “recti/riter”  recorders  place  all 
routine  adjustments  and  controls  at  your  fingertips 
for  maximum  operator  convenience. 

With  the  greatest  ease  and  speed,  you  can  .  .  . 

1.  Raise  the  transparent,  dust-proof  door  .  .  . 

2.  Make  notes  on  “writing  desk”  area  .  ,  . 

3.  Remove,  tear  off,  or  change  chart  paper  .  , , 

4.  Flip  the  power  switch  .  .  . 

5.  Adjust  zero  position  of  writing  pens  .  .  , 

6.  Make  connections  to  front  terminals  .  .  . 

7.  Select  any  of  10  chart  speeds  .  .  . 

8.  Advance  chart  paper  as  desired  manually  . . . 

9.  Check  visible  ink  supply  level  or  refill. 

And,  of  course,  removal  of  the  dust  cover  makes 


every  working  part  completely  accessible  —  and 
removable  —  without  further  disassembly. 

Add  to  these  convenient  features  true  rectilinear- 
ity,  side-by-side  time-correlated  traces  readable  at  a 
glance,  fast  rise  time,  galvanometer  dependability 
and  ±1%  full-scale  accuracy.  Yes,  and  remember 
— only  “recti/riter”  systems  (recorders  and  match¬ 
ing  accessories)  provide  these  wide  ranges  for 
recording  electrical  parameters: 

10  millivolts  to  1000  volts 
500  microamperes  to  1000  amperes 

Monitor  standard  frequencies  —  40,  60,  400  cps 

Just  a  word  from  you  will  bring  complete 
information  on  the  “recti/riter”  line.  Inquire  tc^y! 


Texas  Instruments 

INCORPORATED 

INDUSmiAL  INSTIIUMKNTATION  DIVISION 
3SOS  BUFFALO  8PKKDWAY  «  HOUSTON  S.  TEXAS  •  CABLE:  HOULAB 


OTHER  TI/IID  PRODUCTS 

*  CompUt*  G«ophysical  Initrunwntation 

*  DATA-GAGE  AAaoturamant  and 
Control  Sytlomt 

*  Automatic  To>t  Equipmont 


I 
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SPECIALLY  BUILT  TO  WITHSTAND 
SEVERE  OPERATING  CONDITIONS 


HARD  GLASS  TUBES 


*  Ideal  for  modern  high- 
performance  aircraft  and 
mitsiles. 

*  Processing  at  higher 
vacuum  and  under  the 
higher  heat  permitted  by 
the  hard  glass  reduces  gas 
and  contamination  and 
provides  greater  operat¬ 
ing  stability  at  higher 
temperatures. 

*  Ceramic  element  sep¬ 
arators  prevent  emission 
loss  from  high  heat  and 
vibration. 

*  Solid  aluminum  oxide 
heater-cathode  insulator 
eliminates  shorts,  reduces 
leakage. 

For  complete  line  of  tubes, 
write  RED  BANK  DIVISION, 
BENDIX  AVIATION  CORPORA¬ 
TION,  EATONTOWN,  NEW 
JERSEY. 


ELECTRICAL  RATINGS* 

6094 

Beam  Power 
Amplifier 

6384 

Beam  Power 
Amplifier 

6754 

Full  Wave 
Rectifier 

Heatar  Voltaga  (AC  or  DCi** 

6.3  volts 

6.3  volts 

Heater  Currant 

0.6  amp. 

1.2  amp. 

1.0  amp. 

Plata  Voltage  (Maximum  DC) 

300  volts 

750  volts 

350  volts 

Screen  Voltaga  (Maximum  DC) 

276  volts 

325  volts 

Peak  Plate  Voltage 

(Max.  Instantaneous) 

550  volts 

750  volts 

Plata  Dissipation 

(Absolute  Max.) 

14.0  watts 

30  watts 

Screen  Dissipation 

(Absolute  Max.) 

2.0  watts 

3.5  watts 

Heater-Cathode  Voltaga  (Max.) 

^450  voHs 

1^450  volts 

Grid  Resistance  (Maximum) 

0.1  Megohm 

.1  Megohm 

Grid  Voltaga  (Maximum) 

5.0  volts 

0  volts 

(Minimum) 

-200  volts 

-200  volts 

Cathode  Warm-up  Time 

45  sac. 

45  sac. 

45  sac. 

*For  iraatest  life  expectancy,  avoid  designs  which  apply  all  maxitnums 
simultaneously. 

wVoltage  should  not  fluctuate  more  than  aS%. 


MECHANICAL  DATA 


Base 

Bulb 

Maximum  Over-all  Length 
Maximum  Seated  Height 
Maximum  Diameter 
Mounting  Position 
Maximum  Altitude 
Maximum  Bulb  Temperature 
Maximum  Impact  Shock 
Maximum  Vibrational 
Acceleration 


6094 

6384  1 

Miniature 

9-Pin 

T-OVi 

2H' 

2H' 

Ji' 

Any 

80,000  It. 
300°C 
500G 

SOG 

•  •  •  - 

Watt  Cooil  Salat  and  Sarvlcai  117  E.  Pravidancia  Ava.,  Burbank,  Calif. 
Canadian  Afflliatai  Compullnp  Davicat  of  Canada,  Ltd,,  P,  O.  Box  SOB,  Ottawa  4,  Onl. 
Export  Salat  &  Sarvlcai  Bandix  Intarnatlonal,  20S  E.  42nd  St.,  Naw  York  17,  N.  Y. 


Division 


AVIATION  CORPORATION 


ing  at  a  nominal  28-v  power  line. 
Load  currents  up  to  30  amperes 
maximum  may  be  passed  with  a 
voltage  drop  of  input  to  output  of 
1  V.  The  clipping  level  of  the  input 
spike  voltage  (which  may  be  an 
absolute  maximum  of  80  v)  is  35  v. 
Size  of  the  unit  is  2J  in.  by  2i  in. 
by  3i  in.  Circle  426  on  Reader 
Service  Card. 


t 


H 


FULL-WAVE  RECTIFIER 


BEAM  POWER  AMPLIFIER 


6384 

BEAM  POWER  AMPLIFIER 


Digital  Totalizer 
transistorized 

Potter  Aeronautical  Corp.,  Route 
No.  22,  Union,  N.  J.  Model  521 
transistorized  digital  totalizer  fea¬ 
tures  extreme  reliability,  compact 
design  and  moderate  cost.  All  cir¬ 
cuitry  is  stabilized  for  operation 
at  temperatures  up  to  160  F. 
Modular  plug-in  subassemblies  are 
print-wirea  and  assure  simple 
maintenance.  The  high  sensitivity 
(10  mv)  of  the  521  permits  total¬ 
ization  of  any  “events”  which  can 
be  converted  to  electrical  impulses, 
that  is,  flow,  revolutions,  produc¬ 
tion-line  units,  and  the  like.  Circle 
427  on  Reader  Service  Card. 
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Compact  Relay 
antenna-switching 

F.  A.  SCHERMA  Mfg.  Co.,  Inc.,  424 
Broome  St.,  New  York  13,  N.  Y., 
announces  a  new  compact  and 
rugged  antenna-switching  relay. 
Unit  is  designed  for  mobile  com¬ 
munications  in  the  180  me  range. 
It  is  available  with  palladium  con- 
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It  COUlcT*! 
happen ... 

with 

El'Klenca 

CAPACITORSI 


►  -=> 


»  « 


CAPACITORS 

INSURE  FAILURE-PROOF  PERFORMANCE! 

Only  1  Failure  in  7,160,000  Unit-Hours  for  0.1  MFD  Capacitors 


Setting  a  new  standard  of  reliability  I 


*Life  tests  hove  proved  that  El-Menco 
Mylar-Paper  Dipped  Capacitors  —  tested 
at  100°C  with  rated  voltage  applied  — 
have  yielded  a  failure  rate  of  only  1  per 
716,800  unit-hours  for  1  MFD.  Since 
the  number  of  unit-hours  of  these  capaci¬ 
tors  is  inversely  proportional  to  the 
capacitance,  0.1  MFD  B-Menco  Mylar- 
Paper  Dipped  Capacitors  will  yield  ONLY 
1  FAILURE  IN  7,168,000  UNIT-HOURS. 

SUPERIOR  FEATURES  I 

e  flv»  COM  t!xm$  la  working  roHagot  and  rangot; 


WVDC  — 

|g^:  400  WVOC  — ' 

^  «oo  wvoc  — 

1000  WVOC  — 

i  1*00  wvoc  •>. 


.01  •  H  .5  MR) 
.OOtl  to  .33  MTO 
.0010  to  .IS  MTO  ^ 

.001  I*  .1  MMF 
.001  *•  .OS  MTO 


SPECIFICATIONS 

e  TOLERANCES:  *10%  and  ±20%.  CloMr  lol- 
•ranc««  ovoikibl*  on  roqvotl. 

•  INSULATION:  Duroz  phonotic  ra<in  iMprognalod. 

•  LEADS:  1^-  20  t  A  S  (.032")  onnoolod  ceppor- 
wold  crimpod  loodt  (or  prinlod  circuit  application. 

e  DIELECTRIC  STRENGTH:  2  or  2%  limoc  rolod 
vollogo,  doponding  upon  working  voHago. 

e  INSULATION  RESISTANCE  AT  2S*C: 

For  .05MFD  or  lou,  lOOXWO  niogoAnii  minimuM. 
Groolor  than  .05  MFD,  5(XX)  mogohm-nicroforad*. 

«  INSULATION  RESISTANCE  AT  100*C: 

For  .05MFD  or  lost,  1400  mogohmt  mininuM. 
Grootor  than  .05MFD,  70  nogohm-microfarodt. 

e  POWER  FACTOR  AT  25*C: 

1.0%  maxinuni  at  1  KC 


Writ*  tot  Tochnicat  Irochuro  Giving  Comploto  Information  on  tho  ^ 
f(-Monco  Tubular  Dur-Fopor  lino.  r 

THESE  CAPACITORS  WILL  EXCEED  ALL  THE  ELEC¬ 
TRICAL  REQUIREMENTS  OF  E.I.A.  SPECIFICATION 
RS-ie4  AND  MILITARY  SPECIFICATIONS  fMIL-C-SIA 
AND  MIL-C-28A. 

FOR  FAILURE-PROOF  PERFORMANCE  .  .  .  COUNT  ON 
EL-MENCO  MYLAR-PAPER  DIPPED  CAPACITORS  .  .  . 
FROM  MISSILE  GUIDANCE  SYSTEMS  TO  DATA  PROC¬ 
ESSING  EQUIPMENTI 

*R«sUt.«r*d  Trad«  Mark  of  DuPont  Co. 


i 

1-' 


EMenco 


THE  ELECTRO  MOTIVE  MEG.  CO.,  IHC. 


WILLIMANTIC 


CONNECTICUT 


Mnwtactwrori  at  fl-Manca  CnpncItaro 

e  moldod  mko*  dippadmica  e  mka  trimmore  dippod  papoi 
e  tubular  popor  e  coramic  e  lilvorod  mica  RImt  e  coromic  ditct 

Arco  ElocIrenIct,  Inc.,  64  WhSlo  St.,  Now  York  13,  N.  V. 
EzclutWo  Supplior  Ta  Jobbort  and  DitIributort  in  Hio  U.S.  and  Conoda 
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■ri^rrr. 


relays 


satellites 


tacts  (rated  at  3  amperes)  or  silver 
contacts  (rated  at  6  amperes)  and 
in  arrangements  of  one  or  two 
pole  normally  opened  or  closed  or 
double  throw.  Contacts  are  spaced 
so  as  to  achieve  low  cross  talk.  The 
stack  insulation  and  armature 
pusher  is  ceramic.  Relay  will  with¬ 
stand  a  minimum  of  3  million  op¬ 
erations.  It  will  operate  satisfac¬ 
torily  from  —30  C  to  +85  C.  Circle 
428  on  Reader  Service  Card. 


Hall  Generators 
high  accuracy 

Device  Development  Corp.,  428 
Boston  Post  Road,  Weston,  Mass. 
A  complete  line  of  Hall  generators, 
which  allow  multiplication  of  two 
electrical  quantities,  feature  better 
than  one  percent  linearity  over  an 
output  range  of  100,000  to  1.  These 
units,  manufactured  from  indium 
arsenide  and  indium  antimonide, 
have  low  temperature  coefficients, 
high  accuracy  and  repeatability,  ex¬ 
cellent  h-f  properties.  Circle  429 
on  Reader  Service  Card. 


rely  on  AmpKenel 

CONNECTORS 


Since  their  introduction  a  short  time  ago, 
AMPHENOL  Micro-Ribbon  connectors  have  been 
used  in  an  ever-increasing  number  of  high- 
reliability  applications;  Radioactivity  record¬ 
ers,  relays,  telephone  equipment,  computer 
modules,  satellites— in  hundreds  of  miniaturized 
applications  where  there  can  be  no  compromise 
with  reliability. 

Micro-Ribbons  are  the  /irst  miniature  rack 
&  panel  connectors  to  provide  increased  reli¬ 
ability  over  their  standard-size  counterparts. 
With  an  improved  “ribbon”  contact  (no  tiny 
pin  contacts  to  bend  and  misalign),  Micro-Rib¬ 
bons  mate  smoothly  and  efficiently,  have  easy 
insertion  and  extraction.  Both  mating  members 
are  self-wiping,  self-cleaning  members  with 
double  contact  action  at  all  times. 


Connectors 

subminiature 

U.  S.  Components,  Inc.,  454  E. 
148th  St.,  New  York  55,  N.  Y.,  an¬ 
nounces  the  SMI-C  subminiature  se¬ 
ries  precision  connectors.  A  unique 
stainless  steel  reinforcing  retainer 
is  provided  under  each  screwlocking 
element  to  remove  all  torque  stresses 
from  the  molded  bodies,  avoiding 
breakage.  Positive  re-entrancy  of 


Mating 

ReceptaciM 


ContaeU 


Investigate  the  features  and  specifications  of  amphenol  Micro-Ribbon 
connectors-write  for  complete  information. 


connector  division 


Chicago  50,  illinois 


Rack  li  Panel 
Pluga 

Mating 

Raeaptaeln 

Cabta-to-Chacais 

Plugs 

57-10140 

57-20140 

57-30140 

57-10240 

57-20240 

57  30240 

57-10360 

57-20360 

57-30360 

57-10500 

57-20500 

57-30500 

I 


At  C/.S.  Army  field  communications  centers,  Klelnschmidt  torn  tape  relay 
units  send,  receive,  retransmit  messages  to  widely-dispersed  commands 


“Getting  the  word”  from  top  command  to  outlying 
units  in  the  field  can  create  a  communications 
traffic  jam.  This  compact  relay  unit  solves  the 
problem.  It  quickly,  accurately,  automatically 
numbers  and  prints  each  message  as  it  simultane¬ 
ously  relays  another  message  to  one  or  100  re¬ 
ceivers  in  the  communications  network!  Developed 


in  cooperation  with  the  U.  S.  Army  Signal  Corps, 
the  unit’s  applications  include  telemetering,  inte¬ 
grated  data  processing,  torn  tape  communication. 
In  recognition  of  Kleinschmidt’s  high  standards  of 
performance,  equipment  produced  for  the  U.  S. 
Army  is  manufactured  under  the  Reduced  Inspec¬ 
tion  Quality  Assurance  Plan. 


KLEINSCHMIDT 

DIVISION  OF  SMITH-CORONA  MARCHANT  INC.,  DEERFIELD,  ILLINOIS 

Pioneer  in  teleprinted  communications  systems  and  equipment  since  1911 
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the  male  pins  is  assured  each  time 
by  a  specially  flanged  guide  female 
contact.  Self-alignment  action  is 
also  assisted  by  provision  of  wider 
countersink  on  upper  end  of  contact. 
Circle  430  on  Reader  Service  Card. 


Accelerometer 
integrating  type 

Donner  Scientific  Co.,  Concord, 
Calif.,  announces  a  new  transis¬ 
torized  integrating  accelerometer. 
The  new  unit,  a  key  component  in 
several  missile  and  aircraft  pro¬ 
grams,  is  used  to  both  close  a  set 
of  contacts  at  predetermined  ve¬ 
locities  and  provide  analog  out¬ 
puts  relative  to  acceleration  and 
velocity.  These  outputs  are  used 
in  turn  to  actuate  various  control 
functions.  Velocity  contacts  can 
be  closed  at  any  speed  from  a  few 
fps  to  50,000  fps  up  to  accu¬ 
racies  of  0.25  percent  over  ex¬ 
tended  operational  periods.  Circle 
431  on  Reader  Service  Card. 


Available  in  21  different  types,  Shallcross  Decade  Boxes  provide  re¬ 
sistances  in  0.01  to  10,000  ohm  steps  up  to  11,111,100  ohms.  The  boxes 
are  made  with  precision  wirewound  resistors  mounted  on  steatite- 
insulated  switches  .  .  .  giving  better  than  ±  0.1%  accuracy  above 
10  ohms.  Unmounted  decades  also  available. 


DECADE 


DIVIDERS 


Shallcross  Decade  Voltage  Dividers  are  available  in  Kelvin-Varley  or 
conventional  potentiometer  circuits.  Kelvin-Varley  Circuit  Models: 
resolution  to  any  ratio  between  0.0000  and  1.0000  in  steps  of  0.0001 
ohm;  input  resistances  (accuracy  ±  0.05%)  from  10,000  to  100,000 
ohms.  Potentiometer  Circuit  Models:  ohm  steps  from  0.1  to  10;  total 
resistances  from  1,000  to  100,000  ohms  at  ±.  0.1%  accuracy. 


SECONDARY  STANDARDS 

Shallcross  regularly  supplies  a  variety  of  precisely-calibrated  secondary 
resistance  standards  for  critical  research  measurements.  Overall  sta¬ 
bilities  better  than  0.001%  and  maximum  temperature  coefficients  of 
3  ppm  per  degree  C  are  achieved  in  several  types. 

Write  for  more  complete  technical  information. 


Shallcross 


SHALLCROSS  MANUFACTURING  COMPANY,  2  Preston  St..  Selina,  N.C. 

“See  Us  At  The  IRE  Show — Booth  2634" 


D-C  Microvoltmeter 
all-transistor 

Dynamics  Instrumentation  Co. 
1118  Mission  St.,  South  Pasadena 
Calif.  An  all-transistor  d-c  micro¬ 
voltmeter  with  over  100  megohms 
input  impedance  on  all  ranges 
from  ±0.001  v  to  ±1,000  v,  tht 


VOLTAGE 
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SPECIFY  Linde  Sapphire 


LINDE  Sapphire  is... 

Hard— Moh  9 
Transparent,  single  crystal, 
aluminum  oxide 
Nonporous— 0%  porosity 
Easily  sealed  to  metals  and  < 
Priced  competitively  with 
sintered  materials 


LINDE  Sapphire  has... 

Strength  at  elevated  temperatures 
High  melting  point— 2040*  C. 
Excellent  IR  transmission 
at  high  temperatures 
( above  500*  C. ) 


LINDE  Sapphire  is 
available  as .  •  • 

Windows 

Domes 

Rods  and  tubes 
Special  shapes— to  order 


For  more  information  about  Linde  Sapphire  write  “Crystals**  Dept.  BB-32. 
Linde  Company,  Division  of  Union  Carbide  Corporation, 

30  East  42nd  Street,  New  York  17,  N.  Y. 

In  Canada:  Linde  Company,  Division  of  Union  Carbide  Canada  Limited. 


I  lINDi  (opphir*  Is  grown  in  a  modiliMl  | 

V.rn.uil  furnoco.  This  t.chniau.  prodwc.s  olh.r 
singl.  crystals  including  titonio,  spin.1  and  sp^iol 
singl.  crystals  for  tho  .loctronics  industry. 


“Liiid."  .lid  "Uni*.  C«Md.”  tr.  r.fisl.r.d  IrwU-wuh.  lintM  Csrhid.  CwpotsIIm. 


UNION 

CARBIDE 
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Sophisticated  servo  engineers 
with  damping  dithers 
are  eliminating  the  cost 
and  complication  of  lead-lag 
networks  and  notching 
filters  by  ingenious  use  of 
electromagpietic  damping. 

Beckman  inertia  damp  and 
adjustable  velocity  damp 
servomotors  give  high 
frequency  response . . .  help  cut 
system  clutter,  size  and 
weight . . .  reduce  maintenance. 


2  Servo  systems  simplified! 


Beckman  y 


Hell  pot* 


wise  designers  are  using 


26-volt  and  115-volt  400-cycle 


Beckman  units,  in  sizes  8, 


11,15  and  18,  in  environments 
more  hellish  than  imagined 
by  MIL-E-5272A,  where  utmost 
reliability  is  paramount.* 

Methodical  engineers  with 
sophisticated  inclinations  can 
get  the  inside  story  by  writing 
for  Data  File  A  33 ...  a  brief 
of  inertia  and  velocity  damp 
theory  and  practice. 

‘Names  of  companies  now  using  these 
Beckman  units  are  available  on  request. 


Helipot  Division  of 
Beckman  Instruments,  Inc. 
Fullerton,  California 
Engineering  representatives 
in  29  cities 


model  1362  features  12  hours  con¬ 
tinuous  operation  from  an  integral 
storage  battery.  Recharge  is  auto¬ 
matic  when  the  instrument  is 
plugged  into  the  power  line.  In¬ 
tended  especially  for  low-level 
measurements  in  delicate  transis¬ 
tor  circuits,  it  is  chopper-stabil¬ 
ized  to  avoid  drift  problems,  and 
provides  total  isolation  from  the 
power  line.  Circle  432  on  Reader 
Service  Card. 


Impedance  Comparator 
has  varied  uses 

Dytronics,  78  Sunnyside  Lane, 
Columbus  14,  Ohio.  Uses  for  the 
model  506  impedance  comparator 
include  fast  and  accurate  tracking 
of  potentiometers,  temperature  co¬ 
efficient  measurements  and  the 
matching  and  sorting  of  com¬ 
ponents.  Resistors,  capacitors  or 
inductors  may  be  directly  com¬ 
pared  without  adjustment.  Four 
sensitivity  ranges  make  possible 
the  measurement  of  impedance 
differences  from  a  small  fraction 
of  1  percent  to  20  percent.  Circle 
433  on  Reader  Service  Card. 


potentiometor* :  dial* :  delay  line* :  expanded  acale  meters :  rotating  components :  breadboard  parts 


o  o 

'  o  c  "  O 

o  o 

Retaining  Rings 
high-strength  steel 

Waldes  Kohinoor,  Inc.,  47-16 
Austel  Place,  Long  Island  City  1, 
N.  Y.  A  new  high-strength,  precipi¬ 
tation  hardening  stainless  steel  alloy 
which  provides  unusual  corrosion 
resistance  at  temperatures  up  to 
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85'  diameter  tracking  antenna,  shown  under  construction.  Reflector  face  surface  is  fabricated  from 
oluminum.  Pedestal,  Polar  Cage,  Declination  Cage  and  back  up  structure  are  of  galvanized  steel. 


New  BLAW-KNOX  85'  diameter  tracking 
antenna  for  U.  S.  Lunar  Probe  Project 


This  newest  Blaw-Knox  85'  'Tracking  Antenna  is  part  of 
the  Space  Probe  Project  of  the  Jet  Propulsion  Laboratory 
at  Pasadena,  Calif.  It  will  be  used  to  maintain  communi¬ 
cations  with  space  vehicles  at  ranges  up  to  250,000  miles. 

Its  design  is  fully  determinate.  All  structural  members 
of  the  assembly  are  analyzed  for  stress  and  deflection 
before  fabrication.  Coupled  with  shop  fabrication  and  field 
erection  to  rigidly  accurate  tolerances,  it  is  capable  of  the 
highest  gain,  with  a  minimum  of  distortions  or  aberrations. 

The  entire  drive  system  embodies  such  critical  design 
requirements  as  infinitely  variable  movement  with  negligi¬ 
ble  creep  or  ovemm  for  tracking.  'The  slewing  drives  are 
capable  of  the  extremely  rapid  acceleration  and  decelera¬ 
tion  necessary  to  focus  on  targets. 


Pioneering  like  this  is  the  latest  step  in  a  long  series  of 
Blaw-Knox  developments.  Such  milestones  as  the  Guyed 
Vertical  Radiator  design  in  AM  radio,  the  first  radar 
antenna  used  to  bounce  signals  off  the  moon,  and  the 
'Tropospheric  Scatter  Antenna  for  over-the-horizon  tele¬ 
vision  have  marked  Blaw-Knox  as  a  world  leader  in  ad¬ 
vanced  design,  fabrication  and  erection  techniques. 

Blaw-Knox  welcomes  the  opportunity  to  translate  your 
most  advanced  concepts  into  highly  reliable  operating 
equipment.  Contact  the  Antenna  Group. 

AxitGnnCtS — Rotating,  Radio  Telescopes,  Radar,  'Tropo¬ 
spheric  and  Ionospheric  Scatter. 

BLAW-KNOX  COMPANY 
31AWKN0X>  Blaw-Knox  Equipment  Division 
Pittsburgh  30,  Pennsylvania 


1,000  F  is  now  being  otTered  as  an 
additional  metal  specification  for 
the  company’s  complete  line  of  Tru- 
arc  retaining  rings.  Sample  rings 
made  of  the  new  alloy — Armco  type 
PH15-7 — are  available.  Circle  434 
on  Reader  Service  Card. 


Component  Dispenser 
automatic  machine 

ScHMiT  Engineering  Co.,  862 
Fabian,  Palo  Alto,  Calif.,  an¬ 
nounces  a  new  low  cost  automatic 
component  dispenser.  This  ma¬ 
chine  cuts  and  bends  axial  leads  of 
electronic  components  for  use  in 
printed  circuit  or  terminal  board 
assembly  operations.  When  used 
at  a  production  station,  a  touch  of 
the  foot  switch  dispenses  a  formed 
component.  The  six  hoppers  may 
be  programmed  to  dispense  these 
parts  in  a  precise  order  as  required 
by  the  operator.  Circle  435  on 
Reader  Service  Card. 


MOLCOTE*  Metallized  Coating  for  Ceramics 


Now  is  a  good  time  to  get  ac¬ 
quainted  with  Molcote  in  your 
assembly  planning.  A  metallized 
coating  firmly  bonded  to  ceramic, 
Molcote  presents  a  surface  to 
which  a  metal  part  or  other 
metallized  ceramic  parts  may  he 
soldered  or  brazed  easily,  quickly 
. . .  effectively. 

Molcote  is  ideal  for  a  wide  vari¬ 
ety  of  assembly  applications.  For 
example,  it 

, .  .  can  be  used  effectively  with 
copper  brazing. 

. , .  can  be  immersed  in  a  w  ide 
■  variety  of  molten  brazing 
alloys  for  extended  periods 
of  time. 


Molcote  surfaces  are  supplied 
ready  for  use  for  soldering  and 
brazing  applications  in  any  tem¬ 
perature  range  up  to  2000°  F. 
Molcote  bonds  are  exceptionally 
strong  with  a  tensile  strength  ex¬ 
ceeding  10,000  psi. 

Frenchtown  Engineering  Bulletin 
1155  contains  complete  details 
and  data  on  Molcote  Metallized 
Coating  for  Ceramics.  We’d  be 
pleased  to  send  you  a  copy  for 
use  in  your  assembly  planning.  A 
good  time  to  write  for  it  is  NOW. 


permits  excellent  dimen¬ 
sional  control. 


offers  high  bond  strength. 


D-C  Power  Supply 
5  ma  at  1 20  kv 

del  Electronics  Corp.,  521  Home¬ 
stead  Ave.,  Mt.  Vernon,  N.  Y.,  has  a 


PORCELAIN  COMPANY 


FRENCHTOWN,  NEW  JERSEY 
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HIGH  VOLTAGE  SILICON  RECTIFIERS 


PMk 

Invan* 

V*Nac* 

Mtaiiiiiiiiiii 

R*clHM  C 
50°C 

1  Av«f« 

vrrMHnw) 
150°  C 

Sw  Clirfiit 

F*rw«r4  at 

SaacHM  Cvrrant  at 

iii 

CumM 

Vmitmmm 

12S°eO<a) 

1N560 

800 

500 

250 

5 

1.3v  at  250(na 

10 

300 

1N561 

1000 

500 

250 

5 

1.3v  at  250ma 

10 

300 

1N588 

1500 

25 

10 

lOv  at  lOma 

5 

100 

1N589 

1500 

50 

25 

5v  at  50ma 

5 

100 

NORTH  AMERICAN  ELECTRONICS.  INC. 


212  Broad  Street,  Lynn.  Massaoli usetts 
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TRANSMISSION 
DELAY 
MEASURING  SET 


AND 


new  d-c  power  supply,  rated  6  ma  at 
120  kv,  for  industrial  and  experi¬ 
mental  applications.  Model  120-5-1 
is  designed  to  operate  on  a  standard 
115  V  60  cps  line.  Rectification  is  ac¬ 
complished  through  the  use  of  high 
quality  selenium  rectifiers.  Revers¬ 
ible  polarity  is  easily  achieved  by 
changing  simple  plug-in  internal 
connections.  Its  ripple  is  less  than  2 
percent  rms.  The  high  voltage  out¬ 
put  is  delivered  through  a  shielded 
polyethylene  cable.  Unit  is  housed  in 
a  cabinet  measuring  331  by  21  i  by 
61  in.  high.  Circle  436  on  Reader 
Service  Card  . 


TYPE  451 -A 
TRANSMITTER 


Capacitors 
electrolytic  type 

Aerovox  Corf.,  New  Bedford,  Mass. 
Type  QE  electrolytic  capacitors 
are  designed  specifically  for  such 
critical  applications  as  computer 
equipment,  power  supply  filters, 
telephone  networks,  industrial 
electronic  equipment  and  precision 
laboratory  and  commercial  test 
equipment.  They  have  a  useful 
life  expectancy  of  greater  than 
ten  years  when  operated  within 
ratings.  Units  are  rated  for  op¬ 
eration  at  temperatures  from 
—20  C  to  4-85  C.  Circle  437  on 
Reader  Service  Card. 


■  TYPE  7000-B 
AUDIO  PRIMARY 
PHASE  STANDARD 

•  B«t«d  on  Froqooncy  Division  ond 
Cipontfod  Lissaioiit  Prosonlation 
Eitromo  Accorocy. 

Gcncrstet  two  sine  wives 
kaviof  vtriablc  phase  rela> 
tioB  0*  to  3d0*  which  can 
be  set  to  within  ^0.01*, 
at  any  specified  tingle  fre* 
qucncy  <0  cpt  to  20  kc. 
Angles  which  are  multiples 
of  1*  can  be  set  to  +0.01*.  Used  for  accurate 
phase  calibration  or  measurement. 


Silicon  Diodes 
fast  switching 

Clevite  Transistor  Products,  241 
Crescent  St.,  Waltham  54,  Mass., 
offers  a  comprehensive  line  of  small 
area  silicon  junction  diodes  for  ap¬ 
plications  in  which  high  tempera¬ 
tures,  high  dissipation,  and  high 
values  of  acceleration  are  encoun¬ 
tered.  Particularly  suitable  for  high 
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with  Cleco's 
3-in-1  drill- 
screwdriver - 
nut  runner 


AIR  TOOLS 


With  the  Cleco  10  Series  Drill-Screwdriver-Nut  Runner  you  save  money  because: 

1.  You  can  reduce  tool  inventory.  The  remarkable  interchangeability  features 

of  these  tools  permit  gear  trains,  motors,  handles,  and  chucks  to  be  interchanged. 
With  a  limited  number  of  extra  parts  this  tool  can  be  made  up  with  gear 
reductions  for  various  speeds  as  a  screwdriver-nut  runner  or  drill. 

2.  Cleco  10  Series  cost  less  to  operate.  They  are  equipped  with  all  rtew  air  motors. 
Motors  that  are  more  powerful,  yet  actually  require  less  air  per  h.p.  output. 

3.  They  operate  longer  with  less  wear.  Cleco's  new,  non-friction,  roller-type 
clutch  “slips”  when  preset  torque  is  reached;  eliminates  slugging; 

has  unequaled  torque  holding  ability.  Friction-free  clutch  permits  longer, 
much  longer,  periods  of  maintenance-free  operation. 

Call  your  Cleco  representative  for  a  derrtonstration  tryout.  See  for  yourself  how 
economical,  easy-to-handle,  well-balanced,  long-life  Cleco  10  Series  Drill-Screwdtiyer§- 
Nut  Runners  really  are. 

DIVISION  OF  REED  ROLLER  BIT  COMPANY 

P.  0.  Box  2119  •  Houston  1,  Texas 

IN  CANADA:  Cleco  Pneumstic  Tool  Company  ol  Canada,  Ltd.,  927  Millwood  Road,  Leaside  (Toronto),  Ontario 
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Th-ermal 

stability 


low  noise 


low-noise,  low-thermal 
Synoroverter*  choppers 

In  solving  the  above  equation,  Bristol  has 

paved  the  way  for  new  advances  in  low  level  switching. 

New  performance  standards  are  being 
established  by  these  latest  models  of  the  external  coil 
Syncroverter  chopper. 

For  complete  specifications,  write : 

Aircraft  Components  Division,  The  Bristol  Co., 

162  Bristol  Road,  Waterbury  20,  Conn. 

•T.  M.  tUg.  V.  S.  Pat.  Off.  S.i 


BRISTOL 


FINE  PRECISION  INSTRUMENTS 
FOR  SEVENTY  YEARS 


Com*  M,  u>  in  BoeHi  3$)2  at  Ihn  I.U.C.  Show 


speed  switching  use  under  severe 
environmental  conditions,  these  di¬ 
odes  consist  of  a  rugged  internal 
structure  enclosed  in  a  subminiature 
glass,  hermetically  sealed  package. 
Circle  438  on  Reader  Service  Card. 


R*F  Attenuator 
rotary  adjustable 

Ortho  Filter  Corp.,  196  Albion 
Ave.,  Paterson  2,  N.  J.,  announces 
a  new  50  ohm,  r-f  attenuator  that 
is  an  extremely  accurate  variable 
step  attenuator  designed  to  op¬ 
erate  from  d-c  to  500  me.  Units  of 
this  type  are  rotary  adjustable  and 
can  be  supplied  as  individual  un¬ 
mounted  units  or  in  various  com¬ 
binations  on  rack  mounted  panels. 
Circle  439  on  Reader  Service  Card. 


Power  Supply 
modular  unit 


Sterling  Precision  Corp.,  17  Ma- 
tinecock  Ave.,  Port  Washington, 
N.  Y.  Model  T869  gyro  spin  motor 
supply  is  a  panel-mounted,  self- 
contained  modular  unit  for  supply¬ 
ing  either  2  or  3  phase  power  to 
spin  motor.  The  unique  design  main¬ 
tains  motor  at  synchronous  speed 
regardless  of  phase  unbalance. 
Circle  440  on  Reader  Service  Card. 


Potentiometer 
conductive  plastic 

New  England  Instrument  Co., 
320  Main  St.,  Woonsocket,  R.  I.  A 
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WESTON  RESISTORS:  STANDARDS  OF  STABILITY  IN  SCIENCE  AND  INDUSTRY 


WESTON  Presents  the 


WESTON  Xi 


“MISSILE-LINE 


The  new  “Missile-Line”  of  Weston  Vamistor*  type 
metal  film  resistors  is  truly  a  major  step  in  miniatur¬ 
ization.  An  inert  jfar— sealed  within  the  hollow  body 
of  the  resistors— permits  rating  increases  that  make 
all  existing  resistor  specs  obsolete.  Because  of  the 
exceptional  performance  of  these  resistors  at  high 
ambient  temperatures,  the  series  has  been  named 
the  “Missile-Line.” 

For  example:  a  resistor  the  size  of  the  former 
V^-watt-at-125'C  unit  can  now  dissipate  I  full  watt 
at  125°C— with  less  than  0.5%  change  in  1000  hour 
load  life  test.  This  RN-70  size  resistor  will  outper¬ 
form  any  existing  RN-75  size.  Likewise,  the  RN-65 


size  unit  will  outperform  any  existing  RN-70  size. 

Resistance  ranges  have  also  been  extended.  The 
range  of  Model  9854  (red  curve  above) :  100  ohms 
through  2  megohms.  Model  9855-4  (black):  100 
ohms  through  500  K. 

For  further  information  about  these  revolution¬ 
ary  Vamistors,  contact  your  local  Weston  represen¬ 
tative  ...  or  write  to  Weston  Instruments,  Division 
of  Daystrom,  Inc.,  Newark  12,  N.  J.  In  Canada: 
Daystrom  Ltd.,  840  Caledonia  Rd.,  Toronto  10. 
Ont.  Export:  Daystrom  Int'l.  100  Empire  St., 
Newark  12,  N.  J. 


WESTO 


Visit  us  at  Booths  8102,  1901,  Radio  En9inooring  Show,  N.  Y.  Coliseum,  Mur.  23-26 
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CUSTOM  SPECS... 


Trimmer  Pot 
half-in.  diameter 

Tucson  Instrument  Cobp.,  1050  E, 
Valencia  Road,  Tucson  2,  Ariz.  Ad¬ 
vanced  design  of  the  model  H-0505- 
T  trimmer  pot  enables  it  to  operate 
at  150  C,  With  an  ambient  of  125  C 
this  trimmer  is  able  to  carry  4  ma  of 
current  through  its  brush  contact 
on  the  winding.  Windings  are  avail¬ 
able  in  resistances  up  to  100  K,  with 
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new  conductive  plastic  potentiom¬ 
eter,  rotating  at  2,000  rpm  in  a  con¬ 
tinuing  test  has  gone  to  one  hundred 
million  revolutions  with  no  measur¬ 
able  change  in  linearity  or  noise, 
near  infinite  resolution,  and  only  5 
percent  change  in  total  resistance. 
Company  claims  for  the  product  a 
reliability  1,000  to  3,000  times 
greater  than  that  of  a  wire  wound 
pot  based  on  the  number  of  wire 
turns  alone.  Circle  441  on  Reader 
Service  Card. 


Transducers 
withstand  2,000  F 

Automatic  Timing  &  Controls, 
Inc.,  King  of  Prussia,  Pa.  High 
temperature  differential  transform¬ 
ers,  types  6208  HHK  and  6206  HHK 
are  now  available.  They  are  able  to 
operate  continuously  at  1,000  F  and 
to  withstand  2,000  F  for  periods  up 
to  five  minutes.  The  6208  HHK  is 
for  linear  displacement  measure¬ 
ments  up  to  ±0.150  in. ;  type  6206 
HHK  is  for  displacements  up  to 
±0.500  in.  Circle  442  on  Reader 
Service  Card. 


530  BOSTON  TURNPIKE 

PLASTICS  CORPORATION 

SHREWSBURY,  MASSACHUSETTS 


What  are  your  customer  cable  specs?  Are  they  exaaing,  unusual? 
Do  they  require  special  ingenuity  and  engineering?  If  your 
answer  is  "yes”,  your  next  move  is  to  Phalo. 

FHAI.O  KNOINBBRBD  l■ROOUCTS:  INSULATED  WIRE 
AND  CABLE,  CORD  AND  CORO  SET  ASSEMBLIES, 
CUSTOM  PLUGS.  TUBING,  WIRING  HARNESSES.  ETC. 

Complete  Product  Data  and  Sates  Service  Information  On  Request 


M(GRAW-HILL 
MAILING  LISTS 
WILL  HELP  YOU 


•  Mcrchandito  your 
odvortising 

•  Conduct  Survoy* 

•  Got  loads  for  your  salosmon 
o  Got  inquiriot  about 

your  product  or  sorvico 
o  Pin*point  goographical 
or  functional  groups 
o  Soil  Diroct 

o  Build  up  woak  torritorios 
o  Aid  Doalor  Rolations 


Direct  AAoil  it  a  necetsory  lupple* 
Msnl  to  a  well  rounded  Butineu 
Paper  Advertising  program. 

6OOJ0O  actual  names  of  the  lop 
buying  influences  in  oil  the  fields 
covered  by  the  McGraw-Hill  publi¬ 
cations  moke  up  our  ISO  mailing 
lists.  These  lists  are  built  and  main¬ 
tained  primarily  for  our  own  use, 
but  they  ore  available  to  you  for 
Direct  Moil  purposes.  Pick  out  a 
list  of  YOUR  prospect  from  our 
Industrial  Direct  Moil  Catalogue. 
More  and  more,  progressive  compa¬ 
nies  are  using  Industrial  Direct  Mail 
regularly  as  on  advertising  medium. 
They  effectively  ollocole  a  portion 
of  their  concentrate  on  the  best 
business  publication. 

Por  complete,  detailed  information 
about  our  service,  fill  in  the  coupon 
Of  write  for  your  copy  of  our  free 
business  ond  Industrial  Direct  Moil 
catalogue. 


GRAW'HIU 

OmECTMAILllSTKRVICll 


Direct  Moll  Division, 

McCrow-HIII  Publishing  Ce.,  Inc. 

330  West  43nd  St.,  N.  T.  3ft,  N.  T. 

Please  forward  my  free  copy  of  the 
McOrow-Hill  "Industriol  Direct  Moil 
Cotolegue.” 


Name. 


Company. 
Address  _ 


Stole . 


The  EG&G  Type  2236 A  MillUMike  Oscilloscope  #  •  • 

. . .  the  only  oscilloscope  capable  of  measuring  the  performance  of 
high-speed  semiconductors. 

The  Milli  Mike  Oscilloscope  reproduces  pulse  rise  time  on  the  order  of  a  tenth  of  a 
millimicrosecond  at  relatively  low  signal  voltages  without  the  use  of  amplifiers. 
Frequencies  as  high  as  3,000  megacycles  and  voltage  levels  of  40  to  50  millivolts 
can  be  detected  and  recorded. 


PERFORMANCE  DATA 

Vertical  (TW) 

HorizfRtal 

Sensibility 

.054  v/trace  width 

0.30  v/trKe  width 

Nominal  Size  (trace  width) 

0.002  inch 

Deflection 

27  v/inch  (nominal) 

150  v/inch 

r  Frequency  Response 

DC  to  greater  than  3,000  me 
(-3db  at  approx.  2,(X)0  me) 

Input  Impedance 

50  or  100  ^ms 

Writing  Speed 

3x10"  trKe  widths/ sec. 

Let  EG&G’s  experience  in  sub-millimicrosecond  measurements  assist  you  in  the 
development,  inspection  and  quality  control  of  high-speed  semiconductors. 

The  EG&G  Milli-Mike  Oscilloscope -one  of  a  family  of  millimicrosecond  instruments— 
is  now  being  used  to  solve  problems  in  measurement  of  recovery  time  of  diodes, 
decay  times  of  scintillators,  discontinuities  in  transmission  lines  and  as  a  synchro¬ 
scope  in  high  resolution  radar  systems. 

EDGERT0N,GERMESHAUSEN  &  GRIER,  INC. 

160  BROOKLINE  AVENUE,  BOSTON  IS,  MASS. 

1622  SOUTH  "A"  STREET,  LAS  VEGAS,  NEV. 
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750  Hits  ro55V-woro  600  m 


H  SERIES 

•  Hermetically  Sealed  (Double  Seal) 

*  Heavy  Duty  Junction  *  Axial  Leads 

•  low  Forward  Drop  •  High  Efficiency 

•  Low  Reverse  Current  •  Low  Cost 


F  SERIES  I 

•  Positive  Environmental  Seal 

•  Extra  Heavy  Duty  Junction 

•  Low  Cost  •  Axial  Leads  (No  Heat  Sink) 

•  Low  Forward  Drop  *  Low  Reverse  Current 


the  higher  resistance  windings  dis¬ 
playing  the  same  ruggedness  under 
environmental  conditions  as  the 
lower  values  of  resistance.  Unit  is 
designed  to  withstand  30  g’s  of 
vibration  from  60-2,000  cps  and  150 
g’s  of  shock  with  an  11  millisec  dur¬ 
ation,  and  to  pass  the  humidity  re¬ 
quirements  of  MIL-STD-202,  me¬ 
thod  106.  Circle  443  on  Reader 
Service  Card. 


Power  Transistor 
difFused-alloy 

Bendix  Aviation  Cobp.,  Red  Bank 
Div.,  Long  Branch,  N.  J.  A  new 
diffused-alloy-power  transistor  se¬ 
ries  will  meet  the  following  per¬ 
formance  standards:  collector  volt¬ 
age  ratings  up  to  120  v  for  h-v 
applications;  very  low  input  resist¬ 
ance  for  greater  high  temperature 
circuit  stability;  collector  currents 
up  to  10  amperes  with  extremely 
low  saturation  resistance;  switch¬ 
ing  times  less  than  1  fisec  in  high 
speed  circuits.  Circle  444  on  Reader 
Service  Card. 


FSH  sms  Slum  mcrim 

F  SERIES-ELECTRICAL  RATINGS-Capacitiv*  Loads 


Men. 

Men. 

RMS 

V*Ht 

Peek 

Inverie 

VmHt 

200 

400 

600 

70 

140 

310 

.2S  1.875  1.25  .625 

.25  1.875  1.25  .625 

.25  1  875  1.25  625 


H  SERIES-ELECTRICAL  RATINGS-Copacitivo  Loads 


100 

200 

300 

400 

500 

600 


D-C  &  A-C  Voltmeter 

difFerential  type 

John  Fluke  Mfg.  Co.,  Inc.,  1111 
W.  Nickerson  St.,  Seattle  99,  Wash., 
announces  model  803  precision  d-c 


Write  for  design  notes  No.  30  and  31 
VISIT  US  AT  THE  IRE  SHOW-BOOTH  #3053 


SARKES  TARZIAN,  INC.,  Rectifier  Division 

DEPT.  D-1,  415  NORTH  COLLEGE  AVE.,  BLOOMINGTON,  INDIANA 

tn  Canada:  700  Weston  Rd., Toronto  9, Tel.  Roger  2-7535  •  Export;  Ad  Auriemo,  Inc.,  New  York  City 
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ALL-IN-ONE  WEEKLY  ISSUI 


SPECIAL  ISSUES  FOR  1959 

Electronics  in  Space 
Designing  for  Reliability 

Transistorizing  Electronic 
Equipment 

Electronic  Instruments  for 
Design  and  Production 

Sophisticated  Communications 
Methods 

Materials  for  Environmental 
Extremes 

Electronics  Statistics 
I R  E  Show  Issue 
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and  a-c  differential  voltmeter.  It 
features  high  order  of  accuracy  for 
both  d-c  and  a-c  precision  measure¬ 
ments;  specifically,  better  than  0.05 
percent  d-c  and  0.2  percent  a-c  ac¬ 
curacy  from  0.1  V  to  500  v.  Fre¬ 
quency  response  of  the  a-c  converter 
section  is  from  30  cps  to  5  kc. 
Circle  445  on  Reader  Service  Card. 


Power  Supply 
MIL  spec  components 

American  Time  Products,  Inc., 
580  Fifth  Ave.,  New  York  36,  N.  Y., 
announces  type  2111F  precision  fre¬ 
quency  power  supply.  Input  is  tl5 
V  ±  15  percent,  50  to  500  cps.  Out¬ 
put  is  one  fixed  frequency  in  the 
range  60  to  500  cps  at  an  accuracy 
of  ±.  20  parts  per  million  from  15 
to  35  C.  Output  wattage  is  50  w, 
adjustable  from  0  to  115  v.  Operat¬ 
ing  temperature  is  —  50  C  to  +50  C. 
Circle  446  on  Reader  Service  Card. 


Temperature  Controller 
on-off  type 

Electronic  Processes  Corp.  of 
California,  2190  Folsom  St.,  San 
Francisco  10,  Calif.  A  new  elec¬ 
tronic  on-off  temperature  controller 
offers  as  an  optional  feature  an 
anticipating  section  which  provides 
a  close,  stable  control  over  tempera¬ 
tures  of  industrial  processes.  Also 
featured  are  plug-in,  epoxy-potted 
electronic  circuits  which  are  dust 


Where  are  you  going . . .  a»  an  engineer 
end  a  person?  Are  you  standing  still . .  • 
or  falling  behind?  (They  are  one  and  the 
same.)  If  you  have  the  qualifications  for 
leadership  in  the  eiectronics  field  .  .  • 
you  should  investigate  the  opportunities 
open  within  the  select  circle  at  Westing* 
house-Baitimore.  Write  today  for  details 
on  where  Westinghouse* Baltimore  is 
going  and  what  lies  ahead  for  you  with 
this  engineer’s  company. 


CAREER  OPPORTUNITIES  EXIST  IN  THE  FIELDS  OF: 


TO  APPLY: 
Please  send  a  resume 
of  your  education 
and  experience  to: 
Mr.  A  M.  Johnston, 
Dept.  891, 
Westinghouse 
Qectric  Corporation, 
P.  0.  Box  746, 
Baltimore  3,  Maryland. 


ELECTRO-MECHANICAL  SYSTEMS 
ELECTRONIC  PACKAGING  AND 
MINIATURIZATION. 

ELECTRONICS  INSTRUCTOR 
ELECTRONICS  WRITING 
FIELD  engineering 
MAGNETIC  AMPLIFIER  DEVELOPMENT 
MICROWAVE  CIRCUITRY 
NETWORK  SYNTHESIS 


Westinghouse 

BALTIMORE 


while  at  the  IRE  Show  visit  the  Westinghouse  Suite 
at  the  Convention  Hotel 
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STANDARD  MAGNETIC 


SHIFT  REGISTERS 


the  way  you  want  them  I 


■  LOW  in  Cost 

■  LOW  in  Weight  and  Size 


and  moisture  proof,  and  less  subject 
to  damage  due  to  vibration.  This 
plug-in  circuitry  also  permits  rapid 
in-plant  servicing  by  nontechnical 
personnel.  Circle  447  on  Reader 
Service  Card. 


Precision  Pot 
10-turn  device 

Spectrol  Electronics  Corp.,  San 
Gabriel,  Calif.  Model  870  10-turn 
precision  wire  wound  pot  is  avail¬ 
able  in  ranges  from  30  to  750  K 
ohms  and  with  a  standard  linearity 
tolerance  of  ±0.3  percent.  Linearity 
tolerance  of  ±0.02  percent  is  avail¬ 
able  on  special  order.  Unit  features 
precision  ball  or  sleeve  bearing 
mounts  at  both  shaft  ends,  ma¬ 
chined  aluminum  lids  for  either 
bushing  or  servo  type  mounting. 
The  body  is  made  of  moisture  proof 
laminated  phenolic  for  maximum  di¬ 
mensional  stability  and  insulation 
resistance  and  is  1  7/16  in.  in  diam¬ 
eter.  Circle  448  on  Reader  Service 
Card. 


■  LOW  in  Power  Consumption 

Epsco  is  now  volume-producing  a  complete  line  of  magnetic  Shift  i?egisters 
.  .  .  standard  off-the-shelf  units  designed  to  meet  an  extensive  application 
range. 

Featuring  extreme  reliability  under  widely  variable  conditions,  the  units 
operate  at  rates  up  to  250  KC,  from  —  55®C  to  -|-85°C.  The  line  offers 
very  high  packaging  densities  for  signal  storage  and  distribution  in  data 
processing  systems.  Each  is  fully  compatible  with  the  Epsco  family  of 
encapsulated  Transistorized  Digital  Logic  Circuits. 

A  new  line  of  Shift  Register  Printed  Circuit  Card  Assemblies  is  also  available. 
Write  for  complete  technical  information. 

Epsco,  Incorporated,  Components  Division,  SR,  588  Commonwealth  Ave., 
Boston  15,  Mass.  Phone  COpley  7-8100,  TWX  BS-32 


Circuit  Analyzer 
for  aircraft 


Scott  Instrument  Co.,  3734  W. 
Slau.son  Ave.,  Los  Angeles  43,  Calif. 
The  new  circuit  analyzer  is  a  37  and 
61  circuit  instrument  which  helps 
promote  the  flight  safety  factor.  It 
makes  it  possible  to  check  instantly 
the  operational  factors  of  all  air- 
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RF  Range: 

10  to  500  me 
RF  Accuracy: 

-  *  0.5%  (after  two  hour  warmup) 

RF  Output: 

RANGE: 

0.1  mV  to  0.1  volts  (across  external 
50  ohm  load) 

ACCURACY: 

il0%  0.1  to  50  K  MV,  10  to  250  me 
±15%  0.1  to  50  K  MV,  250  to  500  me 
z.20%  0.05  to  0.1  V,  10  to  500  me 
AM  Range: 

0  to  30% 

AM  Accuracy: 

10%  at  30%  AM.  10  to  250  me 
•  15%  at  30%  AM.  250  to  500  me 
AM  Distortion: 

5%  10  to  250  me 
7%  250  to  500  me 


Incidental  FM: 

0.001%  or  1000  cps,  whichever  is 
greater,' at  30%  AM 
FM  Range: 

0  to  between  5  Kc  and  60  kc  devia 
tion.  depending  upon  frequency,  in 
the  range  130  to  500  me  (from  ex¬ 
ternal  oscillator) 

Pulse  Modulation: 

From  external  source 
Pulse  Rise  Time: 

<5  Msec  10  to  40  me 
<3  Msec  40  to  80  me 
<2  Msec  80  to  500  me 
Pulse  Overshoot: 

<10%  10  to  100  me 
<25%  100  to  500  me 
Modulating  Oscillator: 

400  and  1000  cps±  10% 


make  this 


the  ideal  general  purpose  Signal  Generator 


BRC  TYPE  225-A  provides  these  unique  advantages 


RF  settability  better  than 
±0.05% 


RF  stability  0.001%  for  5 
minutes,  0.001%  for  5  volt 
line  change 

Extremely  low  incidental  FM 
0.001%  at  30%  AM 


•  FM  modulation  from  ex¬ 
ternal  oscillator 


Includes  several  new 
precision  test  instru¬ 
ments  with  exclusive 
BRC  design  features. 


This  new  BRC  signal  generator  is  an  outgrowth 
of  a  quarter  century  of  experience  in  the  design 
of  precision  electronic  instruments.  Ruggedly 
constructed  for  stability,  reliability,  and  ex¬ 
tremely  low  leakage,  this  instrument  incorpo¬ 
rates  a  backlash-free  gear  drive  and  a  precision 
machined  piston  attenuator.  Complete  shielding 
is  provided  in  the  MOPA  circuit  by  mounting 


the  oscillator  and  amplifier  in  separate  alumi¬ 
num  castings.  By  simply  removing  cabinet  end 
bells,  it  is  suitable  for  19"  rack  mounting;  an 
important  feature  for  system  applications.  Be¬ 
cause  of  its  unique  FM  modulation  above  130 
me,  it  also  provides  for  testing  and  calibrating 
FM  communication  systems  in  the  160  and  450 
me  bands.  Price:  $945.  F.O.B.  Boonton,  N.  J. 


VISIT  lOOTHS 
3101-3102 
IJI.  SHOWI 


[f  Precision  Electronic  Instruments  since  1934 


BOONTON  RADIO  CORPORATION 

BOONTON,  NEW  JERSEY,  U.S.A. 
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KLEIN 


Mathias 


&  Sons 


CHICAGO  45,  ILLINOI 


7200  McCORMICK  ROAD 


craft  circuits  in  all  planes  using 
Deutsch  connectors.  This  helps  re¬ 
duce  grounding  time,  cuts  down  on 
delays  between  flights,  results  in 
reduced  -servicing  time  and  possible 
reduction  of  spares  in  stock.  Circle 
449  on  Reader  Service  Card. 


KLEIN  midget  pliers 
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Hardly  larger  than  a  package  of  your 
favorite  cigarettes,  these  Klein  midget 
pliers  fit  into  small  spaces,  simplify¬ 
ing  wiring  on  electronic  assemblies. 

Midgets  in  size  but  giants  in  per- 
^  formance,  they  make  it  easy  to  work 
in  confined  space. 


These  midgets  are  recent  additions 
to  the  famous  Klein  line  of  high-qual¬ 
ity  pliers.  Scores  of  long  nose,  side 
cutters,  oblique  cutters  and  other 
types  are  illustrated  and  described  in 
the  Klein  catalog.  A  copy  will  be  sent 
without  obligation. 


-  ASK  YOU*  SUPPLIER 

OltMbwtwi  IntoniaNanal  StaiMlani  EImMc  Carp..  Naw  Yark 


FREE  KLEIN  CATALOG 

Catalog  101A,  listing  and  describing 
scores  of  Klein  Pliers,  will  be  sent  on 
request.  Write  for  it  today. 


Cathode  Coating 
for  electron  tubes 

Sylvania  Electric  Products  Inc., 
Emporium,  Pa.,  announces  a  new 
development  in  electron  tube 
manufacture  that  promises  greatly 
improved  performance  by  many 
types  of  electronic  equipment. 
“Sarong”  is  a  skin-tight  film  coat¬ 
ing  wrapped  around  the  tube 
cathode.  Every  active  portion  of 
the  cathode  surface  receives  a 
skin-tight  bonded  film  of  uniform 
quality  and  texture.  With  sprayed 
cathode  coating,  uniformity  of  dis¬ 
tribution,  thickness  and  weight  is 
harder  to  achieve,  firm  says.  Circle 
450  on  Reader  Service  Card. 


Matched  Sets 
and  networks 

Ultronix,  Inc.,  116  Soirth  Bayshore 
Blvd.,  San  Mateo,  Calif.  Close  toler¬ 
ance  matched  resistor  sets  and  net¬ 
works  are  now  being  manufactured. 
Available  in  a  wide  range  of  values, 
networks  and  sets  are  made  with 
ratios  matched  as  closely  as  0.001 
percent  and  absolute  values  within 
0.01  percent.  An  example  of  current 
production  is  a  ratio  set  of  13  re- 
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12,000  Me 


directly  displayed  by  a  counter 


Midcl  7580  Transfer  Oscillatar  (battom  cabinet)  with 
Model  7370  EPUT  and  Timer  (tep  cabinet): 

Frequency  measuring  range . dc  to  12  K  Me 

Types  of  signals  accommodated  .  .  .  .  CW,  AM,  FM 

pulsed  r-f 

Sensitivity . 100  mv  rms 

Input  impedance . 50  ohms 

Accuracy . up  to  ±3p  in  10' 

Fundamental  range  of  trans.  osc  .  .  .  75  to  150  Me  & 

7.5  to  15  Me 

Harmonics  available . Up  thru  80th 

Stability  of  fundamental . 0001%/min 


Feur-step  operation: 

1.  Tune  to  two  adjacent  zero  beats  identified  by  built- 
in  oscilloscope  display. 

2.  Read  harmonic  number  on  calculator  dial. 

3.  Set  rotary  switches  to  harmonic  number. 

4.  Read  frequency  indication  directly  from  counter. 

Prices:  Model  7580  Transfer  Oscillator  .  .  .  $1650 
Model  7370  10  Me  EPUT  &  Timer .  .  .  $1975 
Model  7360J  2  Me  EPUT  &  Timer  (price  $1325)  may  also 
be  used  with  the  transfer  oscillator. 


Used  in  combination  with  the  computing  transfer  oscilla¬ 
tor  in  the  cabinet  beneath  it,  the  10  Me  EPUT®  and  Timer 
creates  a  direct  decimal  display  of  12,243.15  megacycles 
generated  by  the  small  klystron  at  the  right.  How?  The 
transfer  oscillator  contains  a  computing  device  which  auto¬ 
matically  calculates  the  harmonic  number  of  a  harmonic 
brought  to  zero  beat  with  the  frequency  under  test.  Then, 
the  gate  time  of  the  counter  is  multiplied  by  the  harmonic 
number  to  produce  a  counter  indication  of  actual  klystron 
frequency.  By  eliminating  all  manual  computations,  the 
entire  operation  commonly  takes  less  than  one-hfth  the 
time  required  using  equipment  previously  available. 


This  assembly  of  two  independent  units,  compatibly  de¬ 
signed,  offers  an  unprecedented  combination  of  range, 
accuracy  and  convenience.  The  transfer  oscillator  can  also 
be  used  with  either  of  two  other  BECKMAN/Berkelcy 
EPUT  Meters  currently  in  wide  use. 


infill 


For  more  information  on  this  and 
other  recent  advances  in  digital 
frequency  measuring  techniques, 
write  for  the  new  Data  File  111. 
Address  department  G-3. 


Beckman*, 


Berkeley  Division 

S200  Wrigkt  Avenue,  Richmond  S,  California 
a  divieion  of  Beckman  hutrumente,  Inc. 
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SupprcMor  grid  .vanes  guide 
electrons  into  beams. 

\  provide  higher  power  output 
\  at  lower  plate  voltages. 


i 

^  radiating 
[  on  plate 
arc  aligned 
beams, 
provide ' 
w  maximum 
^^i^'taiding  at  ] 
points  of  > 
^  hMilWt  lieat 


One-piece, 
low-loss  plate  ! 
seal  and  cap 
it  extremeljr 
rugged, 
resists  seal 
leakage  or 
damage,  won’t 
'  break  ai^  - 


Suppreasor 
grid 
terminates 
in  base  shell, 
may  be 
grounded  in 
laoat 
applications. 


h 


OU"  II 


Base  pin 
connections 
(  arranged 
for  easy 
substitution 
of  tube  in 
equipment 
'*  having 
old-type 
screen 
grid  tubes. 


NEW  PENTA  MEDIUM 
POWER  BEAM  PENTODE 

—  higher  output  at  low  plate  voltages^  improved  cooling 


Now  Penta  Laboratories  brings  to  the  500-  to  1000-watt  output  range  the  advantages  of 
the  exclusive  vane-type  suppressor  grid  introduced  in  1956  with  the  1000-watt  PL-172. 
This  new  400-watt  PL-175  provides  25  to  30%  higher  output  in  Class  ABi  linear  amplifiers 
than  tetrodes  with  similar  ratings  —  with  minimum  distortion.  K  versatile  tube,  the  PL-175 
also  has  outstanding  advantages  as  a  Class  C  r-f  power  amplifier  or  high  power  audio 
amplifier  for  modulator  service. 


Heater  voltage . 5.0  volts 

Heater  current . 14.5  amps 

Plate  voltage,  max . 4000  volts 


Plate  current,  max . 350  ma. 

Plate  dissipation,  max . 400  watts 

Grid-Screen  Mu . 5 


A  toMPLKTt  LI.NE  OF  HiCH-EFFiciENCY  TUBES  — write  for  technical  data  on  the  PL-175  or 
see  your  local  distributor 


Plate  current  curve  at  lero  grid  voltage  shows  why  the  PL-175 
gives  high  power  gain  and  operates  efficiently  at  low  plate  voltages. 


ASK  FOB  A  FREE  COPY  of  “Transmitting  Tubes  for  Linear  Amplifier 
Service."  This  nine-page  bulletin  discusses  linear  amplifier 
tul>e  requirements  in  detail.  Graphs,  characteristic  curves, 
oscillograph  linearity  patterns  and  data  show  why  Penta's 
exclusive  beam  pentode  designs  outperform  four-element  tubes. 


PEN  TA  laboratories,  inr. 

316  N  Nopal  St  .  Santa  Barbara.  Calif 
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sistors,  each  matched  to  the  master 
resistor  within  10  parts  per  million 
with  absolute  resistance  values  held 
to  within  0.01  percent.  Circle  451 
on  Reader  Service  Card. 


Survey  Meter 
transistorized 


Universal  Transistor  Products 
CORP,,  17  Brooklyn  Ave.,  Westbury, 
L.  I.,  N.  Y.,  has  designed  a  highly 
accurate  transistorized,  portable, 
light  weight,  alpha-beta-gamma  sur¬ 
vey  monitor.  It  operates  exclusively 
from  inexpensive  standard  flash¬ 
light  batteries.  Circuitry  of  the 
UAC  408  employs  l  l-v  “D”  cells 
and  features  a  thin  mica  end  win¬ 
dow  G-M  tube — thickness  of  1.4-2 
mg  'em* — useful  in  carbon  14  and 
sulphur  35  monitoring.  Circle  452 
on  Reader  Service  Card. 


Terminal  Block 
for  p-c  boards 


Kulka  Electric  Corp.,  633  So.  Ful¬ 
ton  Ave.,  Mt.  Vernon,  N,  Y.,  an¬ 
nounces  a  miniature  terminal  block 
that  mounts  on  printed-circuit 
boards.  Type  520  eliminates  solder¬ 
ing.  Instead,  it  provides  screw  con¬ 
nections  integral  with  terminal  pins 
that  slip  into  standard  connector 
mounting  holes  in  the  p-c  board. 
The  entire  connector  unit  is  securely 
mounted  and  connected  by  dip  sol¬ 
dering  the  pins  passing  down  to  the 
underside  of  the  board.  The  entire 
p-c  board,  with  terminal  block  and 
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"Designed  for  Application"  •  Oscilloscopes  and  Accessories 


The  extenMve  Millen  "DMiicned  for  Af^iration**  line  of  oarilloaroprs  and  acre** 
aoriea  includes  five  instrumentation  (Miciflosropett*  six  rack  mounted  basic  oscillo* 
scopes,  an  insulated  industrial  oscilloacope.  a  miniature  n> nchroscope-oscilloscoM, 
two  c«»mpact  rack  mounted  complete  oscillosco|>es,  a  rack  mounted  basic  oscil^ 
aci>pe  for  military  applicalkms,  two  amplifier •sweeiMi,  and  a  pluir^in  power  supply. 

INSTRUMINTATION  OSCILLOSCOPIS 

Miniaturised,  packaged  panel  mounting  cathi»de  riy  oscillosc*opes  designed  f<^  use 
in  instrumentation  in  place  of  cvmventional  *'p(Hnter  t>pe**  moving  roil  meter. 
Magnitude,  phase  displacement,  wave  shape,  etc.  are  reaiKly  displayed. 

.No.  ^>0^)1  uses  ty|>e  ICCl  fixed  fiN'us  one  inch  calh(»de  ray  tube.  2^^"  X  2^^ 
panel.  Panel  hesel  matches  in  sise  and  type  the  standard  2^'  square  meters. 

No.  90911  uses  Type  lfc)l*l  cathode  ray  tube.  Balanced  dellecticm.  Blanking  in* 
put.  Sharp  focus.  Panel  matches  2''  square  meters.  Flat  face  KCA  1^"  diametn 
tulie. 

No.  90912  uses  type  2BP1  two  inch  cathode  ray  tube.  3"  x  5"  panel.  Sharp  focus. 
GimmI  sensitivity.  Accelerating  voltage  500  to  875  volts.  Min.  control  interaction. 
No.  90912*R  uses  type  3L'Pl  2Vi"  x  INi"  rectangular  cathtMle  ray  tube. 

No.  90913  uses  type  3XP1  3"  x  rectangular  cathinle  ray  tube.  IH"  X  2^^^* 
useful  scan.  Vertical  sensitivity  33  v<dts  d.c.  |>er  inch  at  2(M)0  v.  accelerating. 

BASIC  OSCILLOSCOPIS 

Rack  nM»unted  inexpensive  basic  oscillosco|»es  including  cathode  ray  tube  circuit, 
power  supply;  intensity,  focus,  and  centering  C(»ntrols.  magnetic  shielding,  safety 
Iratures.  switches,  etc.  The  basic  oscilloscopes  in  their  packaged  form  are  entirely 
adequate  for  many  lalioratory  as  well  as  industrial  and  communication  uses. 

No.  90902  uses  type  2BP1  two  inch  cathtnle  ray  tube.  31^"  x  19"  panel.  Power 
•upply  —  105-125  volts  —  60  cycles.  Power  consiiniptNm  —  19  watts. 

No.  90902-M  —  Military  version  of  90902. 

No.  9<t903  uses  type  3KI*1  three  inch  cathtNie  ray  tube.  5^"  x  19^'  panel.  Power 
supply  —  105-125  volts  —  60  cycles.  Power  consumption  —  19  watts. 

No.  90903*R  uses  type  3X  PI  3"  x  1  rectangular  cathode  ray  tube.  3)^"  x  19^^ 
panel.  Power  supply  105-125  volts  —  M  cycles. 

No.  90905  uses  type  5UP1  five  inch  cathode  ray  tube.  7"  x  19"  panel.  Power 
supply  105-125  volts  —  60  c^les.  Power  consumptMMi  —  32  watts. 

No.  90905>B  uses  type  SADPI  five  inch  flat  face  precision  tolerance  cathode  ray 
tu^.  Power  supply  —  10S-12S  volts  —  60  cycles.  Power  consumption  —  35  watts* 


No.  90905>R  uses  type  B1204  4^"  x  2^"  rectangular  cathode  ray  tube.  31^'*  x 
19"  panel. 

INDUSTRIAL  OSCILLOSCORI 

Suitable  few  use  in  factory,  laboratory,  and  the  field  for  design,  installation,  main¬ 
tenance,  and  service.  Completely  insulated  front  panel  and  case.  Double  shielded 
against  magnetic  fields.  lUcellent  linearity.  Sharp  ff>cus  over  entire  4"  x  4"  useful 
scan.  The  vertical  and  horisontal  amplifiers  are  stable  d.c.  amplifiers  and  arc 
identical,  thus  permitting  accurate  phase  measurements. 

No.  90915  uses  type  5A(^P  1,  2,  7,  or  11  flat  face,  precision  tolerance  cathckde 

ray  tube.  Frequency  response  of  either  amplifier  D.C.  to  100  K.C.  ^  0-10%. 

MINIATURI  SYNCHROSCORI-OSCILLOSCOM 

Compact  **field  service**  Synchroscime  or  Dscilloscope.  x  5^i"  x  13".  Weighs 
17  pounds.  Synchronises  to  internal  or  external  positive  <»r  negative  pulses.  Band 
width  10  cycles  to  1000  KC.  Sweep  6  to  .300  mirniseconds  per  inch.  Perfnriiiance 
has  not  been  sacrificed  in  designing  this  unit  for  light  weight. 

RACK  MOUNTID  OSCILLOSCOMS 

CcHnpIcte  with  amplifiers  an<l  sweep,  (^ood  low  frequency  response  and  linearity. 
For  monit(»ring,  pitnluction  test,  or  laboratory  use.  Compact. 

No.  90923  uses  type  3X1*1  3"  x  1>^"  rectangular  cathode  ray  tube.  3^^"  x  19" 
panel. 

No.  90925  uses  type  B120i  4H''  s  23^"  rectangular  cathode  ray  tube.  3)^"  x  19" 
panel. 

RLUG-IN  ROWIR  SUPPLY 

Compact  high  v<Jtage  power  supply  for  oscilirtscopes,  etc.  2"  x  21^"  x  S'*.  Input 
117  volts  50/60  cycles  at  10  watts.  Output  750  volts  d.c.  at  3  ma.  and  6.3  v<»lts 
•,c.  at  600  ma.  Supplies  accelerating  and  centering  potential  fitr  iMcilbHic«i|ies. 

No.  90202  Rower  Supply  for  Instrumentation  Oscillosc<»|)es. 

AMSLirill/SWIIS  UNITS 

lloriaontal  and  vertical  amplifiers  and  sawtooth  sweep  generator  for  use  with  basic 
oscilloscopes.  Match  MILLFN  basic  oscilbMWopes  in  appearance. 

No.  90921  6SJ7  amplifiers.  6SN7-CT  hard  tulse  sweep.  S^s"  x  19"  rack  paoeL 
No.  90922  —  3)^"  X  19"  rack  panel.  Good  low  frequency  linearity. 


.lAMKS  MILLEA  MF(,.  CO 

\i\i\iiiiii  \M>  I  \<  mii'i 

M  \i.i)K\.  M  vssAciii  >i:  rrs.  i  .s.  \. 
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GENERAL  ELECTRIC 
SPEEDS  PRODUCTION 
WITH 

3-T)  micro-vision 


How  B&L  Stereomicroscopes  help  in 
assembly  of  ultra-precision  transistors 

These  skilled  operators  are  doing  a  job  that  "just  couldn’t  be  done 
without  stereoraicroscopes,”  according  to  Norman  Spoonley,  foreman, 
Semiconductor  Products  Dept.,  General  Electric  Co.,  Buffalo.  This 
critical  phase  of  transistor  assembly  involves  soldering  a  1-mil  nickel 
wire  between  a  nickel  tab  and  the  .6-mil  core  of  a  .1"  germanium 
pellet  which,  in  turn,  is  fused  between  two  5-mil  nickel  wires.  B&L 
Stereomicroscopes  make  it  possible  by  showing  enlarged  views  in 
natural  3D.  Air-tight,  dust-free  design  keeps  images  sharp,  clear,  un- 
distorfed  .  .  .  for  full-working-day  efficiency  without  visual  fatigue. 
In  assembly,  quality  control,  inspection,  some  100  B&L  microscopes 
help  G.  E.  mass-produce  to  highest  precision  standards.  If  you  have 
small-parts  assembly  and  inspection  problems,  you  need  B&L  Stereo¬ 
microscopes. 


SEE  FOR  YOURSELFI 
MAIL  COUPON  FOR 
FREE  15-DAY  TRIAL 


•AUSCH  &  LOMB  OPTICAL  CO. 

70939  St.  Paul  Stroat,  Rechastur  2,  N.  Y. 

□  I’d  like  to  borrow  a  B&L  Stereomicro¬ 
scope  for  IS-day  trial  without  cost  or 
obligation. 

□  Send  me  Stereomicroscope  Catalog 
D-15. 

Name  . . . 

Title . . 

Company  . . 

Address  . .T.~......~......... . 


lead  wires,  can  be  encapsulated  if 
desired.  It  is  available  in  2  to  24 
terminals.  Circle  453  on  Reader 
Service  Card. 


Relays 
three  types 

The  Cardinal  Control  Co., 
Meadow  St.,  New  Britain,  Conn.  A 
new  line  of  electrical  relays  in¬ 
cludes  :  C.R.,  rated  5  amperes,  avail¬ 
able  up  to  4  pdt;  C.P.,  rated  at  10 
amperes,  dpdt;  and  C.S.,  a  sensitive 
unit  with  .sensitivity  suitable  for 
operation  in  the  plate  circuit  of 
vacuum  tubes,  going  down  as  low  as 
50  mw.  All  are  available  open  or 
hermetically  sealed.  New  features 
are  tapered  arms  for  distributed 
stress;  Nylon  bobbins  for  durable, 
long  service.  Circle  454  on  Reader 
Service  Card. 


Power  Ferrite 
for  low  frequencies 

Allen-Bradley  Co.,  136  W.  Green¬ 
field  Ave.,  Milwaukee  4,  Wise.  A 
new  power  ferrite  with  an  almost 
perfectly  rectangular  hysteresis 
loop  that  provides  high-efficiency 
operation  in  the  frequency  range 
from  400  cps  to  16,000  cps  has  been 
announced.  The  low  hysteresis  loss 
and  negligible  eddy  current  loss  of 
the  R-03  ferrite  permits  operation 
at  frequencies  where,  firm  says, 
other  materials  are  impractical. 
Circle  455  on  Reader  Service  Card. 


HAUSCH  6^  LOMB 
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tKAVI 


Van-Sweep 


MODEL  400 


ALL-ELECTRONIC,  HIGH  LEVEL  SWEEPING  OSCILLATOR,  15-470  me, 
or  ( with  sweep  off)  Continuously  Tuned  CW  Signal  Source 


•  Fundamental  Frequency — Stable  Narrow  Band  Sweeps 
e  Direct  Reading  Frequency  Dial 

•  Highly  Accurate  Attenuators 

•  Sweep  Repetition  Rates  Down  to  10  cps 

The  new  Vari-Sweep  Mode/  400  is  a  highly  versatile  laboratory  sweep¬ 
ing  OKillotor  and  signal  generator.  Its  wide  range  of  continuaus  frequency 
coverage  from  IS  to  470  me  is  combined  with  a  measure  of  accuracy  and 
level  of  performance  previously  associated  with  limited,  fixed-frequency- 
band  oscillators  only. 

It  provides  frequency  sweeps  that  are  flat,  wide,  and  linear.  The  RF 
output  voltage  is  high  enough  for  testing  louy  networks  without  using 
additional  amplifiers.  Over  the  entire  range,  the  RF  output  is  a  funda¬ 
mental  frequency  held  constant  by  a  fast-acting  AGC  circuit  to  auure  a 
high  degree  of  frequency  stability  and  the  absence  of  spurious  beat 
signals.  The  variable  sweep  rate  goes  down  to  10  cps  for  checking  high-Q 
circuits. 

In  addition,  the  Vori-Sweep  Model  400  is  o  source  of  accurately  calibrated 
CW  signal  with  the  same  high-level  output  AGC'd  to  be  constant  over  the 
frequency  bond.  This  eliminates  the  need  for  readjusting  output  voltoge 
when  changing  frequency,  and  permits  the  rapid  testing  of  diverse  fre¬ 
quency  circuit  elements  under  CW  conditions. 

SPECIFICATIONS 

Frtqetncy  Rinft  (CW  er  Swteeiet  Operstien);  Fundamental  frequency,  15-470-me, 
continuously  variable  in  10  switched,  overlapping  bands  with  direct-reading 
frequency  dial. 

Sweep  Width:  60%  of  center  frequency  to  50  me,-  at  least  30  me  max  from 

50-400  mc;  approx.  20  me  max  above  4(X)  me. 

Sweep  Rate:  Continuously  variable,  10  to  40  cps;  locks  to  line  frequency. 

RF  Output:  1.0  V  rms  (metered)  into  nom  70  ohms  (50  ohms  on  request)  to 
220  mc;  OJ  V  rms  to  470  mc.  Output  held  constant  to  within  ±0.5  db  over 
widest  sweep  and  frequency  range  by  AGC  circuit. 

Attenuators;  Switched  20,  20,  10,  6  and  3  db,  plus  continuously  variable  6  db. 

Sweep  Output:  Regular  sawtooth,  synchronised  with  sweeping  oscillator.  Ampli¬ 
tude  7.0  V  approx. 

Power  Su^ly;  Input  approx.  100  watts,  117-1/  (±10%),  50-60  cps  ae.  B-f- 
electronically  regulated. 

Dimensions;  9>/i"  x  l9'/i"  x  13”. 

Weight:  34  lbs. 

Price:  1795.00,  f.o.b.  factory. 


ROTARY  SWITCHABLE 

iAttemator 

•  Hlgli  rf  ayiicy  SwHclf  i<il<  Contact* 

%mt  In  Tnlinfi 

•  Imgfvtd  Accyrncy  Wnnr  Znrn  IumHImi  L— 

•  PrnclAlMB  Cnrbmi  Film 

•  Flat  Fm^yncy  WnBpnn— 

SPECIFICATIONS 

Input  %n4  Output  ImpmluneM:  Mtntri  ohnu 

Dom:  Model  70  ohiiu  mini;  Mo4*l  — 90 

ototiiH  nom. 

Ob  SwitPbud:  0-I19  In  1  db  controlled  by  two 

rotary  Mwlichen  grailuated  In  lA  db  and  I  db  Rtepa. 

IfiBartlan  Lmb:  Zero  db  at  low  frcguencleN;  approx  9.1 
db  at  2r>(i  me;  approx  O.S  db  at  500  me. 

Aaeuraey:  Max.  t<ital  error  (Inrltidlmt  luMcrtloo  lom) 
at  mil  attenuation  as  1.0  db  up  to  2.541  me,  2.0  db 
150  50A  me. 

Frtuuancy  Rant#:  1^*  to  .500  me  hiMcTuI  to  1000  me), 

RWR:  Max.  of  1.2:1  up  to  150  me;  max.  of  1.4:1 
150-  500  me. 

Maximum  Powar:  H  watt. 

Oimantiana:  .V'  dla.  x  V*  deep. 

Waiaht:  4A4  Ibw. 

Priaa:  119.5.00,  f.o.b.  factory. 


m  PriCt:  T.0.0.  T 

I  SEE  US 

I  AT  THE  IRE  SHOW, 

I  BOOTHS  290B-09 

I  and  3025-26 

I  Dapt.  E’3 


for  New  Kay  Catalog 


MAPLE  AVENUE 


BROOK,  NEW  JERSEY  CApital  6-4000 
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beam  power  pentode.  A  compact 
7-pin  miniature,  it  offers  high 
power  sensitivity  at  extremely  low 
plate  and  screen  supply  voltages. 
For  example,  a  peak  a-f  input  volt¬ 
age  of  3  V  provides  1.4  w  output 
with  supply  voltages  of  only  110  v, 
plate,  and  115  v,  screen.  Heater 
currents  of  the  four  types  are  1.2 
amperes,  600  ma,  300  ma  and  150 
ma,  respectively.  Circle  456  on 
Reader  Service  Card. 


Connectors 
high  temperature 

Anderson  Electric  Corp.,  Bir¬ 
mingham  1,  Ala.,  announces  a  new 
series  of  high  temperature  electrical 
connectors  for  use  in  high  radiation 
areas.  Designed  for  use  with  remote 
handling  equipment,  the  connectors 
are  available  with  various  pin  com¬ 
binations  up  to  250  contacts.  As  a 


make  all  your  marking 
clear,,,  complete,,,  lasting,,. 


manipulator  has  no  sensory  feel,  al¬ 
lowances  have  been  made  for  mis¬ 
alignment  up  to  3  in.  and/or  15  deg 
when  mating  the  plug  and  re¬ 
ceptacle.  Circle  457  on  Reader 


WITH  A  JOB-PROVED  METHOD  AND  MACHINE  FROM  MARKEM  Service  Card. 


If  new  products  present  unusual  marking  problems,  or  you’d  like  to  improve 
your  regular  day-to-day  marking  operations,  Markem  can  give  you  just  the 
help  you  need.  For  example,  Markem  can  show  you  how  to  automatically 
feed  and  imprint  both  the  periphery  and  top  of  JETEC  30  case  units . . .  main¬ 
tain  high  production  with  frequent  imprint  changes . . .  position  “hard-to-hold” 
components  for  exact  marking  . . .  achieve  sharp,  readable  imprints  in  small 
areas  or  on  uneven  surfaces . . .  color  band  at  high  speed  with  close  registration 
. . .  assure  durability  in  pre-assembly  marking.  These -along  with  hundreds 
of  "standard”  jobs- are  being  done  by  Markem  machines  every  day. 

Markem  equipment  in  your  plant  provides  the  marking  clar¬ 
ity,  durability  and  speed  you  need— and  often  at  considerable 
savings.  Get  specific  help  now  with  your  requirement,  based 
on  nearly  60  years  of  Markem  experience  in  industrial  marking. 
And  ask  for  a  copy  of  the  “Electrical/Electronics”  catalog 
describing  24  Markem  machines  for  marking  cylindrical,  flat 
and  irregular  shapes;  tubing,  wire,  tapes  and  labels.  Write 
Markem  Machine  Co.,  Keene  5,  New  Hampshire. 


EVERYTHING  INDUSTRY  NEEDS  .  .  .  FOR  PROFITABLE  MARKING  .. .  SINCE  1911 


Crystal  Can  Relays 
low  sensitivity 

Iron  Fireman  Mfg.  Co.,  2838  S.E. 
Ninth  Ave.,  Portland  2,  Ore.,  an¬ 
nounces  a  new  series  of  crystal  can 
relays  with  sensitivity  as  low  as  25 
mw  (spdt)  and  40  mw  (dpdt)  re¬ 
quiring  no  polarized  operating 
power.  Designated  as  R800-DP-DT 
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MODEL  RE-12 


FOR. 19*  RACK  MOINTING 


This  new  direct  writing  recorder  has  been  developed  to 
meet  current  demands  for  o  compact,  multichannel,  high  quality 
instrument  incorporating  the  following  features. — 

•  True  rectilinear  motion. 

•  Ink  or  electric  writing. 

•  Excellent  transient  response,  free  of  resonant  peaks,  overshoot, 
and  ringing. 

•  Wider  frequency  range,  DC  to  200  cps. 

•  Push  button  selection  of  1 8  chart  speeds:  Vi  cm/hr  to 
200  mm/sec. 

•  Event  Marker  provides  automatic  one  second  markings. 

•  Remote  operation  with  convenient  plug-in  control  unit. 

•  Footage  Indicator  shows  remaining  amount  of  chart  in  recorder. 

•  Dimensions,  19"  wide  x  12 ’4"  high  x  16"  deep.  Weight  56  lbs. 

Writ*  tor  KC-12  Product  Data  Sfi**t 

Attending  the  I.R.E.  Show? 

Please  visit  our  BOOTH  No.  3407 


RECOROEt  ELEMENT,  MODEL  M-133A 
S*niitivity;  20  mo  rmt  full  teal*. 
Impadonc*;  1000  ohms  nominal 
Dim*ntions;4%''Lx3'’Hi1  V4"W. 
i  Woight:  t  V*  lb(. 

AVAILAILE  EQUIPMENT  AND  ACCESSORIES 


2  CHANNEL  RECORDER  MODEL 
GA-1023  •—  Compact,  light- 
waight  r*cord*r,  for  ink  or 
•loctric  writing,  omployi  two 
M-133  oscillographi.  3  Sp**dt 
2,  20,  200  mm/i*c.  Dim*n- 
siont  1 3’'L  X  4  %  ~W  X  4  <6  "H. 
Woight:  9  Ibt. 


DUAL  CHANNEL  DC  AMPLIFIER 
MODEL  M-220  —  A  high  gain 
stabilixad  ampliflar  for  oparating 
all  Ma»a  Racordars  ovar  rang* 
dc  to  200  cpt.  Sancitivity  rangat,  ! 

1 2  (taps,  S  mv/mm  to  20  v/mm. 

RECORDER  ACCESSORIES  —  Elactric  Powar  Suppllat  for  oloc- 
tric  writing.  Chart  relit  with  true  rectangular  coordinotat  far 
ink  and  elactric  writing.  Pant  far  ink  or  electric  writing. 


6  FOTTIER  ROAD 
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KESTER 


FLUX  ‘  I  CORE 


SOLDER 


and  RS800-SP-DT,  the  microminia¬ 
ture  relays  will  meet  military  spec¬ 
ifications  requiring  vibration  im¬ 
munities  of  20  g’s  up  to  2,000  cps 
and  shock  immunities  of  100  g’s. 
Minimum  life  is  rated  as  100,000  op¬ 
erations  at  125  C  while  carrying 
contact  loads  of  2  amperes  at  115 
V  rms  and  28  v  d-c.  Circle  458  on 
Reader  Service  Card. 


Kester  Solder 


Take  a  walk  along  most  any  assembly 
line  anywhere  in  the  electronics  industry 
.  .  .  and  what  do  you  see?  kester  flux- 
core  SOLDER  .  .  .  the  standard  today  as 
it’s  been  for  many  years.  Manufacturers 
and  engineers  know  they  can  depend 
upon  Kester  to  protect  their  products’ 
reputation.  Let  it  do  the  same  for  you ! 

WRITE  today  for  recommendations 
and  free  literature 

KESTER  SOLDER  COMPANY 

4204  Wrightwood  Av*nu«,  Chicago  39,  Illinois 
NawarK  5,  Naw  Jarsay  Brantford,  Canada 

OVBR  SO  VKARS'  ■XRKRIKNCR 
IN  SOLDBR  AND  FLUX  MANUFACTURING 
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Voltage  Supplies 
precision  units 

Julie  Research  Laboratories,  Inc., 
556  W.  168th  St.,  New  York  32, 
N.  Y.,  ha.s  available  two  new  sec¬ 
ondary-standard  reference  power 
supplies,  providing  50  to  100  times 
higher  voltage  levels  than  standard 
cells,  at  a  current  capacity  permit¬ 
ting  direct  loading  by  practical  cir¬ 
cuits,  and  at  accuracies  at  least 
equivalent  to  an  unsaturated  stand¬ 
ard  cell.  Model  PVS-105A  has  a  dual 
output  of  ±50  V,  or  100  v  if  used 
end-to-end.  Model  PVS-105B  pro¬ 
vides  ±36  V,  or  72  v,  end-to-end. 
Circle  459  on  Reader  Service  Card. 


Tantalum  Capacitors 
solid  electrolyte 

Astron  Corp.,  255  Grant  Ave.,  East 
Newark,  N.  J.,  has  available  a  com¬ 
plete  line  of  subminiature,  metal- 
cased  hermetically  sealed  capacitors 
designated  as  type  TES  with  a  solid 
tantalum  dielectric  and  solid  elec- 
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S«Wctivity: 


Bofidwidth: 


We  ended 
chemical 
dangers 
and 

increased 

production 

WHEN 
WE... 


the  ultimate  in  bandpass  filters 


making  our  own  etchant 
and  ST  ART  EO  using  | 

HUNT  S.C.E.  ! 

"We  made  our  owti  etchant  for  plated  circuit  boards  until  we 
heard  about  HUNT  S.C.E.  Solution. 

"It  took  time  to  mix  up  large  quantities  of  chromic  and  sul¬ 
phuric  acid  into  an  etching  solution  which  gave  off  noxious  fumes 
and  was  dangerous  to  handle.  It  varied  from  batch  to  batch  and 
had  to  be  heated  to  140°  F.  to  etch  properly. 

“So  we  did  the  wise  thing . . .  stopped  mixing  our  own  solutions 
and  switched  to  Hunt  S.C.E.  .  . .  No  more  chemical  dangers  and 
we’re  saving  money  too  ...  we  etch  at  a  uniform  rate  around  the 
clock.  HUNT  S.C.E.  (Solder  Circuit  Etch)  is  best  for  your  plant 
too  because  it: 

1.  Etches  rapidly  at  room  temperature. 

2.  Has  high  capacity  for  copper. 

3.  Never  attacks  the  solder-plated  circuit. 

4.  Gives  fast,  odorless  etching  of  copper. 

5.  Produces  boards  that  pass  all  corrosion  and  sta¬ 
bility  tests. 

6.  Is  a  prepared  solution  with  guaranteed  uniformity 

ct  laboratory  control, 

d«tailad  information  about  HUNT  S.C.E. 
and  valuablo  production  handling  informa- 
(I2||I3|||||  writ*  for  Tochnical  Bullotin  No.  3  — 

"Tho  Etching  of  Soldor  Platod  Circuit  Board* 
by  Hunt  S.C.E.  Solution." 

PHILIP  A.  HUNT  COMPANY 

PALISADES  PARK  NEW  JERSEY 

BRANCMBS  IM  PRINCIPAL  CITIES 

In  Canada;  Philip  A.  Hunt  Company  (Canada)  Ltd.,  77  Leslie  St,  Toronto 
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ModgI  HFF-4 
(Quadrupig  Tuntd) 


f«=  400  me* 

B. W.  =  45  mes 
Insertion  loss  =  0.9  db 


SPECIFICATIONS 

MODEL  HFF  BANDPASS  PILTERS 

Contor  Fragwoncr;  30  to  1000  mtt  (lacfoty  pratN  to 
cwstoaMf  (pocificotions) 

Bandwidth:  5%  to  35%  ot  cantor  Ira^aamey 

(todarf  prataf) 

Iwgtdonco:  50  ahmt 

V.S.W.R.;  =  1.3  in  pan  band  fconiiitont  with 

paak  la  vallay  ratio) 


Rook  to  VoOey  Rotia;  =  J  db 


Rower' Rating  (CW): 
Cannottort: 

Hnith; 


Oafnad  by  nambar  al  ratonani  < 

Deub/otf  to  taalvpIaH  aaailabla 

35  wottf 

RNC  or  Tfpa  N 

Silver  Rloto;  Rhodivm  llatb 


Model  HFF-T-3 
(Triple  Tuned) 

fa  =  425  mes 
B.W.  =  50  mes 
Insenion  loss  =  0.15  db 


SPBCIFICATIONS 

MODEL  HFF-T  BANDPASS  FILTERS 


Csstsr  FrM|wsscy: 


Fssli  fo  VaHsy  totis: 
SsUctivity: 

Pewsr  Kotisf : 
Conns<tSf«; 

FtnetK: 


200  fo  2000  met  ffoefory  prstsf  fe 
cuffomsr  ipscifieoffsntj 
1%  fo  15%  of  c«nf«r  frtqvsAcy 
ffoefory  pr«i«f> 

50  ofimt 

1.2  iff  pets  bancf  (consitfsAf  wtffi 
psok  fs  To/Uy  roftti) 


=  .5  db  or  Uit 

D^fiffd  by  number  of  rstononf  •/•msnfi 

Oovbfsft  fp  s0Mtyp/0tt  ovof/sWs 

100  wofft 

tNC  or  Typo  N 

Sifvor  PloH;  Mhcdiym  F/otfi 


Model  HFF  and  Model  HFF-T  bandpass  filters  are 
available  at  other  frequencies,  bandwidths,  power 
ratings  and  to  customer  specifications.  Also  avail¬ 
able  are  temperature  compensated  filters  for  maxi¬ 
mum  stability. 


SEND  ROR  RROCHURE 


UppHet!  Kesearch  ine. 

76  S.  Bayles  Avenue  Port  Washington,  N.  Y. 


See  vs  at  Booth  M-33  at  tho  I.R.E.  Show 
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trolyte.  The  sturdy,  vibration  re¬ 
sistant  units,  which  can  never  leak 
or  corrode  because  of  their  solid 
nature,  are  used  in  miniaturized  cir¬ 
cuitry  where  high  capacity  and 
small  size  are  required  for  compu¬ 
ters,  aircraft,  missiles,  transistor¬ 
ized  circuits  and  portable  equipment 
of  all  kinds.  Circle  460  on  Reader 
Service  Card. 


Newest  catalogs 
furnished  on  request 


No.  657  A.  Compression  Multi-Headers  & 
Plugs. 


No.  657  B.  Single  Terminal,  Feed-Thraughs  & 
Stand-Offs. 


No.  657  C.  AN  Connectors 


No.  657  D.  End  Seals,  Crystal  Holders  & 
Mounts,  Transistor  &  Diode  Gos- 
ures.  Custom  Designs. 


Phase  Shifter 
high  sensitivity 


vecTrol  Engineering,  Inc.,  P.  O. 
Box  1089,  Stamford,  Conn.,  an¬ 
nounces  the  series  901  phase  shift 
network  for  proportional  control  of 
thyratron  outputs  up  to  20  kw,  with 
a  d-c  control  signal  of  1  mw.  Typical 
applications  are:  regulated  power 
supplies,  adjustable  speed  motor 
drives,  programmed  speed  controls, 
servo  motors  and  machine-tool  auto¬ 
mation.  Circle  461  on  Reader  Serv¬ 
ice  Card. 


HERMETIC 

SEAL  CORPORATION 

29  South  Street,  Newark  7,  New  Jersey 


WE  ARE  AS  CLOSE  AS  YOUR  TELEPHONE 
MArktt  3-9400  Cumberland  3-7224 

Newark,  N.  J.  AFFILIATES  <5  DIVISIONS  Rosemead,  Calif. 

HfRMniC-TACIFIC  COUP.,  4232  Ttmele  City  Blv4.,  Rostmtid,  Calif. 

QUALITY  HERMETICS,  LTD.,  45  Hallinfar  R4.,  Toronto  14,  Ont. 

HERMETIC  SEAL  PRODUCTS  CO.  P.R.,  Rio  Picdrti,  Puorto  Rico. 

GLASS-SOLDER  ENGINEERING,  300  N.  Lake  Avo.,  PauSana  4,  Calil. 


R-F  Choke  Kits 
series  of  three 

Essex  Electronics,  550  Springfield 
Ave.,  Berkeley  Heights,  N.  J.  A  total 
of  63  chokes,  in  the  preferred  series 
of  inductance  values,  are  attrac¬ 
tively  packaged  in  3  handy  clear- 
plastic  boxes  to  aid  the  design  en¬ 
gineer  in  the  immediate  selection 
of  choke  parameters  for  any  specific 
design  condition.  Series  S  kit  con¬ 
tains  19  chokes  in  an  inductance 
range  of  0.1  /ch  to  100  /xh;  series  M, 
19  chokes  from  1.0  fth  to  1,000  fih; 
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which  it  taking  l/2500th  tacond  to  snap  thut  upon  o  wofor. 
Talk  about  accuUrotionl  —  th«  uppar  jaw  hitt  60  MPH  in  thraa- 
aightht  of  on  inch.  Tho  uppar  jaw  and  flying  wofar  frogmantt 
hova  baan  caught  in  many  imagat  along  thair  patht  of  movomont. 

Photogrophad  by  maont  of  a  tpacial  procatt,  it  graphically  illuttrotat 
tho  'map*  in  Muallar't  traditionally  tnoppy  tpringt.  Thata  tpringt 
provida  a  moon,  corrosion-cutting  bito  for  porfact  tast  connactiont. 

THE  NEW  *70  SERIES”  ALLIGATORS  FEATURE: 

Simpla,  diract,  ttraomlinad  daiign,  and  lowor  cost  than  tha 
famous  *60  Sorias'. 

Pastor,  aotiar  connoction,  whothar  tcraw  typo  or  toldorod. 

A  now  patantad  hinga,  and  cord  strain  roliof 

W«ITE  FACTOHY  TODAY  FOR  FREE 
SAMPLE  PACSn  SHOWN  ABOVE 


i582H  East  3l«t  street  a  Cleveland  14.  Ohio 
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Tektronix,  ltt€, 

Portland,  Oregon 

A  manufacturer  of  universal  recogni¬ 
tion  in  cathode  ray  oscilloscopes  and 
allied  instnunentation,  Tektronix  is 
continually  seeking  to  advance  the 
oscilloscope  art.  To  this  end  we  rely 
on  internal  design  of  fundamental 
components  as  well  as  complete 
instruments. 

Creative  physicists  and  engineers 
with  experience  in  vacuum  and  cath¬ 
ode-ray  tube  design,  semi-conductor 
research,  and  circuit  design  will  be 
interested  in  a  program  of  major  ex¬ 
pansion  in  our  Engineering  Division. 

For  further  information  please  con¬ 
tact  Mr.  Robert  Mitchell,  Barbizon- 
Plaza  Hotel,  New  York  City,  March 
20,  21  and  23  through  27. 


R-B-M 

Div  Essex  Wirt 


24  HOUR  OUIVERY 

from 

RELAY  SALES 

Send  for  our  Catalog  C-9 
Phone  West  Chicago  1 1 00 
TWX  West  Chicago,  III.  3464-U 
Write  P.O.  Box  1 86 A,  West  Chicago,  III. 
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FROM  DESIGN  TO  PRODUCTION 

Stock  Reflectors  —  solid  spun,  4  in. 
to  10  ft.  in  diameter  •  mesh,  4  ft.  to  18  ft. 
in  diameter  •  larger  sizes  or  special 
shapes  on  request. 

Antennas  —  up  to  10,000  me 
Large  Waveguide  Components 

Prompt  Delivery  of  any  type  antenna  or  reflector 
—  preeieion  buUt  to  your  speeifleationM. 
Write  for  technical  data. 

inslie 
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312  Quincy  Ave.,  Quincy,  Massachusetts 
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series  L,  25  chokes  from  1.0  /ih  to 
10,000  fih.  Series  S  and  M  kits  are 
priced  at  $15  each ;  series  L  kit,  $20. 
Circle  462  on  Reader  Service  Card. 


‘A  LOOKING  FOR  CAFACITORS?. 


Well,  we  re 
proud  as  a 
peacock 
of  our  JM 
capacitorsi 


Shift  Registers 
compact  units 

Di/An  Controls,  Inc.,  40  Leon  St., 
Boston,  Mass.,  has  available  com¬ 
pact,  transistor  shift  registers  ca¬ 
pable  of  operation  with  full  relia¬ 
bility  up  to  2  me  (2,000,000  bits 
second)  for  use  in  shifting  instru¬ 
mentation,  and  control  systems. 
Two  standard  models  are  in  cur¬ 
rent  production:  The  SR-4-2M, 
containing  four  register  stages 
plus  a  shift-input  amplifier;  and 
the  SR-10-2M  containing  ten  regis¬ 
ter  stages  and  a  shift-input  ampli¬ 
fier.  Circle  463  on  Reader  Service 
Card. 


from  4f  ilA  valwM.  All  Imv* 
tliM*  ciMraclaficHMi 
Worltinfl  veltag*i  500  VOC 

Intulotien  *  50,000  magehim  minimum 
ItotlttanMi  (500  yOCVMt) 

Q  Voluui  100  minimum 


Jeffers  Fixed  Composition  JM  Capacitors 
are  ideal  for  a  broad  range  of  circuit  ap¬ 
plications.  They  offer  operating  stabili^, 
moderate  (D — and  those  other  two  indis¬ 
pensable  characteristics,  dependability 
and  economy!  Use  them  as  coupline 
capacitors  between  RF  amplifiers,  AVC 
circuits,  oscillators,  IF  stues — and  in 
many  other  circuits  where  low  capaci¬ 
tance  is  a  requirement. 

The  insulated  JM  body  consists  of  a 
molded  thermosetting  resin  with  a 
ceramic  dielectric  material  dispersed 
throughout.  The  firmly  embeddra  lead 
wires  serve  as  electrodes. 

For  all  the  fade  about  the  Jeffere  line  of 
— i|  JM  Capaeitore,  urtte  today! 


Ro^y  OimwitiMits 

0.1  tot0.0mmf.160±  005dia.ii.4(X)ma«.l 
10.0  to1S.0mmf.187±  .005  dio.  x  .230  max.  I 


loedt: 

No.  20  AWG  Coppnr,  haoril/ tinned  to  in* 
we  good  (oldorobility.  1 H  ^  'A  long 
Tolomnco  Color  Codot 
Under  10.0  mmf  lO.Ommfond  Over  I 


20%  Mock 
10%  White 
5%  Green 


20%  None 
10%  Silver 
5%  Gold 


JEFFERS  ELECTRONICS  DIVISION 

Soeer  Cerben  Company 
Du  Seit,  Penntylvenia 


Brown 


Brown  I  Green 


Rod 

Oroon 

Gray 

Block 

RmI 

Yellow 

Violet 

Block 

Orange 

Blue 

White 

Orange 

Violet 

Brown 

Blue 

Red 

Groy 

Green 

Red 

Brown 

Block 

Brown 

Red 

Orange 


Brown  Blue 
Brown  Gray 
Red  Block 
Rod  Red 
Red  Yellow 
Red  Violet 
Orange  BIcKk 
Orange  Orange 
Orange  Blue 
Orange  White 
Yellow  Orange 
Yellow  Violet 
Green  Brown 
Green  Blue 
Blue  Red 
Blue  Gray 
Violet  Green 
Gray  Red 
White  Brown 
Brawn  Block 
Brown  Red 
Brown  Green 
Brown  Gray 


White  .2B1 
White  .3B1 
White  .2S1 
White  .230 
White  .230 
White  .230 
V^ite  .230 
White  .230 
White  .230 
White  .230 
White  .230 
White  .230 
White  .2M 
White  .230 
White  .230 
While  .230 
While  .230 
White  .230 
White  .230 
Block  .230 
Black  .230 
Black  .230 
Black  .230 


Brown 

Brown 

Brown 

Red 

Red 

Red 

Red* 

Orange 

Orange 


One-Shot  Switches 
for  high-speed  use 

Micro  Switch,  Freeport,  Ill.  A  new 
series  of  pushbutton  switch  as¬ 
semblies — incorporating  an  elec¬ 
tronic  circuit  to  produce  a  single, 
microsecond-length  pulse  with 
each  operation — has  been  intro¬ 
duced.  Company  says  the  uniqup 
capabilities  of  the  1PB600  series 


Orange 

Orange 

Yellow 

Yellow 

Green 

Green 

Blue 

Blue 

Violet 

Gray 

White 

Brown 

Brown 

Brown 

Brown 
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Cut  production  costs,  reduce 
inventory,  iower  terminai  costs 

with  new  LOC-FIT  Insulated  &  feed-thru  TERMINALS 


1.  PUSH  TEFLON  GROMMET  INTO  HOLE  —  by  hand  or  with  available  tooling.  No 
precision  tolerances,  no  counter-boring  or  de-burring  operation  needed  with 
Loc-Fit  terminals,  save  40"c  on  chassis  preparation! 

2.  INSERT  LOC-FIT  TERMINAL— Any  standard  configuration  of  insulated  or 
feed-thru  terminal  readily  fits  one  of  only  two  grommets,  down  goes  your 

INVENTORY. 

3.  SNAP  LOC-FIT  INTO  PLACE  I  Positive  lock  is  effected  immediately.  Teflon 
deformation  around  terminal  base  and  chassis  assures  18  to  20  pounds  in-line 
pull  strength,  get  hard  usage  applications  at  lower  cost! 

TEST  LOC-FIT  YOURSELF  I  Request  engineering  Data  Sheet  and  representa¬ 
tive  samples  of  Loc-Fit  insulated  and  feed-thru  terminals. 

SEE  YOU  AT  l.R.E.l  See  Loc-Fit  demonstrated  at  our  booth. 


LITTON  INDUSTRIES 

U.S.  ENGINEERING  CO.  DIVISION 

5873  Rodeo  Road,  Los  Angeles  16,  California 


Advance 

Rtioys 


Non/, . ,  Bou 


Automatic 

Electric 


indUSTR"':! 


Besson  and 
Robinson 


I  Collins 
Electronics 


GLASSm^TITE 

FASTEST  GROWING  NAME 
IN  HERMETIC  SEALS 


C.  r.  Clare 


Elgin 

Neomite 


E  M.S. 

Guardian  Electric 
Kurman 

Leach 

Relays 

Monitor 


Glass-Tite  hermetic  seals  are  scor¬ 
ing  astounding  gains  in  the  elec¬ 
tronics  field  .  .  .  far  exceeding  the 
advances  of  the  industry. 


Phillips 

Control 


Call  on  Glass-Tite  for  Hermetic 
Seals  and  Terminals  for  Semi- 
Conductors,  Relays,  Crystal  Bases 
and  Custom  Applications. 


X  - 


Pofttr 

t,  Brumfield 


R-B-M 

Div.  Essex  Wire 


24  HOUR  miVERY 


Be  sure  to  see  our  new  line  of 
Ceramic  Seals,  Transistor  Bases, 
and  Diode  Enclosures. 


Struthors 

Dunn 


Terado 
And  Othtrs 


RELAY  SALES 


Send  for  our  Catalog  C-9 
Phone  Weil  Chicago  1 1 00 
TWX  West  Chicago,  III.  3464-U 
Write  P.O.  Box  1 86A,  West  Chicogo,  III 


GLASS'”  TITE 


INDI  M  KlI  S.  1N( 


u«  at  booth  300t  at  Tho  IRK  Show 
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how  the  cable  works! 


Hickory  Brand 
Coaxial  Cable, 
that  is! 


of  switches  eliminate  the  need  of 
designing  special  pulse  input  cir¬ 
cuits  for  high-speed  electronic 
switching  devices.  The  square 
wave  pulse  width  is  factory  ad¬ 
justable  from  0.2  to  2.5  fisec,  and 
the  amplitude  from  3  to  60  v.  Con¬ 
tact  arrangement  is  spdt.  Circle 
464  on  Reader  Service  Card. 


Short  Coil  Relay 
long  operating  life 

Potter  &  Brumfield,  Inc.,  Prince¬ 
ton,  Ind.,  is  introducing  a  modified 
version  of  its  short  coil  TS  tele¬ 
phone  type  relay  that  will  feature 
bifurcated  contact  arms  with  as 
many  as  twenty  arms  per  relay  (ten 
arms  per  stack).  The  TS  operates  on 
as  little  as  100  mw  per  movable  arm 
and  can  be  furnished  to  operate  on 
voltages  up  to  110  v  d-c.  It  will 
switch  up  to  4  amperes  at  115  v,  60 
cps,  resistive  loads.  Circle  465  on 
Reader  Service  Card. 


•  Polyethylene  insulation  assures 
maximum  operating  efficiency 


Hickory  Brand  Coaxial  Cables  are  especially 
adaptable  to  applications  requiring  high,  very 
high  and  ultra-high  frequencies. 

The  dielectric  material  of  these  RG/U  Cables  is 
polyethylene  .  .  .  shielding  braid  is  single  or 
double  copper,  single  tinned  copper  or  double 
silver  as  required. 

Quality-engineered  Hickory  Brand  Electronic 
Wires  and  Cables  are  precision-manufactured  to 
meet  the  most  exacting  specifications. 


Write  for  complete  information  on  the  full  ling  of 


Electronic  Wires  and  Cables 

Manufactured  by 

SUPERIOR  CABLE  CORPORATION,  Hickory,  North  Carolina 


Power  Supply 
replaces  B  battery 

Ferrotran  Electronics  Co.,  Inc., 
693  Broadway,  New  York  12,  N.  Y., 
has  developed  a  new  line  of  semi¬ 
conductor  devices  (Powertrans) 
which  from  an  output  voltage  point 
of  view  are  exact  replacements  for 
B  batteries.  They  operate  from  a-c 
line  voltage  to  give  a  source  of  regu¬ 
lated,  ripple-free,  ungrounded  d-c 
voltage.  A  typical  unit  measures  3 


242 
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Now. . .  Botj 


RELAYS 


Potter 

&  Brumfield 
R-B-M 

iv  Esse*  Win 


24  HOUR  Oium't 

from 

RELAY  SALES 

S«nd  for  our  Catalog  C-9 
Phone  West  Chicogo  1100 
TWX  West  Chicago,  III.  3464-U 
Write  P.O.  Box  1 86A,  West  Chicago,  III. 
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sending  a  bill? 


It'll  get  there  quicker  if  you 
give  your  postal  delivery  zone 
number  with  your  address. 

The  Post  Office  has  divided 
106  cities  into  postal  delivery 
zones  to  speed  mail  delivery. 
Be  sure  to  include  zone  number 
when  writing  to  these  cities;  be 
sure  to  include  your  zone 
number  in  your  return  address 
—after  the  city,  before  the 
state. 
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Colorlite 

the  touch  of 

BjRILLIAI^CE; 


. . .  in  panel  design 


Only  COLOR-LITES  permit  the  design  of 
compact,  low  cost  panels.  Their  small  size 
and  clean,  neat  appearance  assist  in  the 
design  of  more  functional  indicator  panels 
for  test  equipment,  production  machinery, 
missile  test  stands  and  aircraft. 

Design  your  next  panel  with  COLOR-LITE 
subminiature  indicator  lights  in  mind.  For 
unusually  high  quality,  easy  to  install  panel 
indicator  lights,  always  specify  COLOR-LITE 


Writ*  for  COLOR-LITE  Catalog  A-56. 


THE  SLOAN  CO. 

4029  Burbank  Blvd. 
Burbank,  California 
Victoria  9-4667 
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POWER 

SUPPLY 


LIVING 

QUARTERS 


SHIELDED  ENCLOSURES 


by  2i  by  in.  (}  the  size  of  a  B 
battery)  and  can  supply  three  dif¬ 
ferent  voltages — 45  v,  67i  v,  and  90 
V.  Each  voltage  is  regulated  and  can 
supply  a  minimum  of  40  ma  to  a 
load.  Circle  466  on  Reader  Service 
Card. 


MOBILE  SHIELDED 


custom  designed  for  on-the-spot 
interference  testing 

Now  you  can  get  the  reliability  and  the  outstanding  performance  of 
ACE  Shielded  Enclosures  on  wheels!  .  .  .  complete  with  self-contained 
power  source  and  living  accommodations  .  .  .  custom  designed  to  your 
specific  requirements. 

1.  ACS  SHIELDED  TRAILERS  A  TRUCKS 

Fabricated  to  ACE’s  patented  RFI*  design,  using  one,  two  or 
three  shields,  these  enclosures  provide  over  100  db  attenuation 
at  all  frequencies  from  15  kc  through  1,000  me  and  will  closely 
approximate  100  db  at  10,000  me  .  . .  exceeding  the  attenuation 
requirements  of  MIL-E-4957A  (ASG).  Provisions  can  be  made 
for  mounting  antennas,  shock-mounting  test  equipment,  install¬ 
ing  intercom  systems  and  coaxial  connector  panels. 

a.  SELF-CONTAINED  POWER  SUPPLY 

The  mobile  unit  can  be  equipped  with  a  power  control  panel 
and  a  diesel  driven  generator,  having  outputs  up  to  20  kw. 
External  power  connections  can  also  be  furnished. 

3.  LIVING  QUARTERS 

Complete  living  quarters  having  all  the  facilities  necessary  for 
the  comfort  of  operating  personnel  can  be  furnished.  The  entire 
trailer  can  be  air  conditioned  or  heated. 

ACE  handles  the  entire  mobile  shielded  enclosure  package  —  from 
the  wheels  on  up.  Every  detail  is  carefully  engineered  to  give  the 
highest  attenuation  and  the  most  efficient  performance.  The  trailer  is 
desired  to  meet  the  legal  specifications  of  all  states.  Write  to  ACE 
outhning  your  mobile  Yielded  requirements.  Be  sure  to  request  a 
copy  of  ACE’s  standard  enclosure  catalog. 

•Uodmy  Structur* 


Spring  Return  Switch 
simple  construction 

Centralab,  a  Division  of  Globe- 
Union  Inc.,  900  E.  Keefe  Ave.,  Mil¬ 
waukee  1,  Wise.  In  the  construction 
of  the  new  PA-070,  a  steel  alloy 
spring  is  built  into  the  index  mech¬ 
anism  of  the  switch  and  controls  the 
spring  return  action.  This  results 
in  simple  and  economical  construc¬ 
tion.  Switches  with  this  spring  re¬ 
turn  feature  can  be  supplied  as  sin¬ 
gle  or  double  section  units,  or  as 
single  section  units  with  line  switch. 
Up  to  6  positions  per  .section,  includ¬ 
ing  the  spring  return  position,  are 
available.  Circle  467  on  Reader 
Service  Card. 


First  and  Finest  In  Shielded  Enclosures 

ACE  ENGINEERING  A  MACHINE  CO.,  INC. 

Tomlinson  Road  •  Huntingdon  Valloy  •  Pannaylvania 
Sm  U«  At  Tlw  IRE  Show-Booth  1728 


Waveguide  Switch 
microminiature 

Don-Lan  Electronics,  Inc.,  llOl 
Olympic  Blvd.,  Santa  Monica,  Calif., 
has  developed  the  Delta  micromini¬ 
ature  waveguide  switch.  Weight  is 
0.37  lb.  Designed  for  the  X  band — 
812  to  12.0  kmc — it  is  remotely  con¬ 
trolled  to  provide  a  highly  reliable 
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SUBSCRIBERS 

—Please  Note! 


This  subscription  coupon  is  for  NEW  subscrib¬ 
ers.  It  is  not  intended  as  a  renewal  notice.  If 
you  are  already  personally  subscribing,  we 
shall  appreciate  your  passing  the  form  to  one 
of  your  associates.  Thank  you. 

Mail  Reply  to:  McGraw-Hill  Pub.  Co.,  Elec¬ 
tronics,  330  W.  42nd  St.,  N.  Y.  36,  N.  Y. 
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Cut  fa$t«r,  last  longar  dua 
to  patentod  procats  of 
monufoctura 


Metal-bonded  quality  products 

In  standard  and  spatial  sites  and  shapes  for: 

OPfRATIONS  MATiRIAlS 

Grinding  Sinlarad  corbidas 

Elactrolytic  Grinding  Sintarad  oxidat 

Honing.  Lapping  Farrita 

Slicing,  Dicing  Garmonium,  Silicon 

Drilling  Gloss,  Quarts 

Rooming  AAorbla,  Gronito 

Ganaroting  Caromics,  Forcaloin 

Pancil  adging  Sopphira 

Chomfaring,  Bavoling  Boron  corbida 

Grooving  Carmats 

We  specialize  in 
NON-STANDARD  requirements. 
Send  us  your  prints  for  quotation. 

Write  for  Catalog  OT-353 
Fith-Schurmon  Corp.,  88  Portmon  Rood,  Now  Rocholla,  N.Y. 
CIRCLE  2S9  READERS  SERVICE  CARD 
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ADVANCE  MV  SERIES 

offered  in  3  terminal 
arrangements... 6  mount¬ 
ing  arrangements,  and  7 
resistance  values  (30  to 
10,000  ohms). 

-AVAILABLE  AT 
ADVANCE  DISTRIBUTORS 


—these  construction 
features  assure 
exceptional  reliability: 

Positive  sealing.  Advance’s  use  of  induction 
heating  cuts  rejects  from  faulty  soldering  to  a 
negligible  figure.  Soldering  is  accomplished  at 
high  speed,  hence  damage  to  the  relay  due  to 
heat  transfer  is  eliminated. 

RADIFLO  testing  for  leakage  is  used  to  detect 
leaks  as  small  as  10‘*  cc  /sec.  All  relays  that  pass 
this  test  will  function  after  long  shelf  life. 

RIQAP*  program  approval.  Under  RIQAP,  the 
Signal  Corps  constantly  checks  Advance’s  qual¬ 
ity  c-ontrol  and  inspection,  to  insure  military 
standards  of  reliability  for  all  Advance  custom¬ 
ers,  both  military  and  industrial. 

*geducc<l  Infection  Quality  As*vrancePI«n  of  tht 
U.S.  Army  Signal  Corps.  ~ 


SPECIFICATIONS 
Coil  resistance: 


Coil  resistance:  Available  in  7  values,  from  30 
to  10,000  ohms. 

Shock:  50  G’s  for  11  milliseconds. 

Vibration:  10  to  34  cycles  per  second  at 

maximum  excursions  of  .4". 
34  to  2000  cps  20  G’s  acceler¬ 
ation. 

Operating  power:  Pull  in  power  250  milliwatts 
at  25°C. 

Contact  rating:  2  amps  resistive  at  32  VDC  or 
115  VAC. 

Life:  100,000  operations  minimum 

at  rated  current. 

Weight:  0.45  ounce. 

Size:  Vg"  high  x  s'/m"  wide  x 

deep. 

Our  Applications  Engineering  Dept, 
will  be  pleased  to  work  with  you  on  your 
special  application  problems. 


ADVAMCe  RELAYS 

mn  A  PRODUCT  OF  ELECTRONICS  DIVISION 
flli'l  ELGIN  NATIONAL  WATCH  COMPANY 

yUl  2435  N.  NAOMI  ST.,  BUtBANK,  CALIFORNIA 


Operating  power: 
Contact  rating: 


Weight: 

Size: 


means  of  switching  a  single  wave¬ 
guide  input  to  either  of  two  outputs. 
It  features  a  switching  time  of  only 
0.007  sec  and  isolation  of  50  db 
down  minimum.  Circle  468  on 
Reader  Service  Card. 


Inertia  Switches 
normally  closed 

Inertia  Switch,  Division  of  Safe 
Lighting,  Inc.,  527  Lexington  Ave., 
New  York  17,  N.  Y.,  has  available 
spdt  or  sptt  miniature  inertia 
switches  actuated  by  acceleration, 
deceleration,  impact,  and/or  shock. 
Acceleration  sensitivity  can  be  ad- 
ju.sted  from  less  than  1  g  to  over 
100  g’s  with  an  accuracy  of  1  per¬ 
cent.  Constant  performance  is 
maintained  over  —65  F  to  250  F. 
Response  time  (to  open)  is  less  than 
1  millisec.  Circle  469  on  Reader 
Service  Card. 


Resin  Dispenser 
variable  ratio 

Dei  SEN  CORP.,  719  West  Broadway, 
Glendale  4,  Calif.,  announces  a  new 
variable  ratio  resin  dispenser  for 
use  with  most  two  component  liquid 
resin  and  hardener  systems.  By 
means  of  a  simple  lever  adjustment, 
the  ratio  of  resin  to  hardener  may 
be  varied  over  a  wide  range.  Use 
of  the  unit  allows  rapid  changeover 
from  one  resin-hardener  system  to 
another.  Changes  in  resin  to  hard¬ 
ener  ratio  can  readily  be  made  in 
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order  to  compensate  for  changes  in 
ambient  temperature.  A  reference 
scale  is  provided  so  that  ratios  may 
be  accurately  reset.  Circle  470  on 
Reader  Service  Card. 


Regardless  of  size, 
weight,  or  shape, 
a  McCoy  crystal  will 

■V? 

deliver  the  ' 

utmost  in  stability  ^ 
under  extreme 
conditions  of 
shock  and 
vibration. 

Frequency  range 
of  M-1,  M-4  and  M-5;  ^ 
200  kc.  to  200  me:  ^ 
M-20,  M-21  and  M-23; 
3.0  me.  to  200  me. 


A  SYNONYM  FOR 
QUALITY, 
STABILITY  AND 
DEPENDABILITY  IN 


CRYSTALS 


C-C  TV  Camera 
ruggedized 

Allen  B.  DuMont  Laboratories, 
Inc.,  750  Bloomfield  Ave.,  Clifton, 
N.  J.,  has  developed  a  ruggedized 
closed-circuit  tv  camera  to  with¬ 
stand  extremely  high  acoustic  noise, 
shock,  vibration  or  even  an  explo¬ 
sion.  It  is  ideal  for  installations  on 
test  stands  for  rockets,  jets,  or  in¬ 
ternal  combustion  engines,  missile 
launching  areas,  wind  tunnels,  gun 
firing  areas,  and  steam  turbine  test 
cells.  The  camera,  available  either 
as  a  transistor  type  (TC-200-RT) 
or  with  subminiature  tubes  (TC- 
200-RS),  is  designed  in  adherence  to 
the  company’s  building-block  tech¬ 
nique.  Circle  471  on  Reader  Service 
Card. 


All  Crystals  Showfn  Actual  Size 


SEND 

for 

FREE 

CATAI 

Today 


Sensitive  Relay 
high-speed 

C.  P.  Clare  &  Co.,  3101  Pratt  Blvd., 
Chicago  45,  Ill.  Type  HGS  mercury- 
wetted  contact  relay  is  biased  with 
permanent  magnets  which  are  ad¬ 
justable  for  single-side  stable  or 
bi-stable  operation.  Operating 


ELECTRONICS  CO. 

MT.  HOLLY  SPRINGS,  PA. 
Dept-  E-3 

Phone  HUnter  6-341 1 
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speeds  may  be  up  to  200  cps  or  more. 
Sensitivity  may  be  as  low  as  ±2.6 
mw  for  a  bi-stable  adjustment;  as 
low  as  5  mw  for  a  single-side-stable 
adjustment.  Contact  rating  is  2  am¬ 
peres,  500  V,  with  a  limit  of  100  va. 
Circle  472  on  Reader  Service  Card. 


MOLDED  RESISTORS 

retain  their  values! 

S.  S.  White  Molded  Resistors  retain  their 
original  values  and  never  deteriorate  due 
to  age! 

S.  S.  White  resistors  serve  dependably 
in  hundreds  of  commercial . . .  industrial 
. . .  and  scientific  applications.  They  are 
characterized  by  low  noise  level . . .  pre¬ 
cision  .  stability  . . .  negative  tempera¬ 
ture  and  voltage  coefficients.  Non-hydro- 
scopic  base  withstands  temperature  and 
humidity  They  are  compact,  have  ex¬ 
cellent  stability  and  mechanical  strength. 

For  full  details,  write  for  our  Bulletin 
S409.  We'll  be  glad  to  help  you  apply 
these  high-quality, "all-weather”  resistors 
to  your  product.  Just  drop  us  a  line. 

FIXED  RESISTANCE  VALUES 
RANGE  FROM  1000  OHMS  TO 
10,000,000  MEGOHMS! 

65 X  Molded  Resistor .  I  watt 

SOX  Molded  Resistor . 3  watts 


S.  S.  WHITE  INDUSTRIAL  DIVISION 
10  East  40th  Slr*«t,  N*w  York  16,  Now  York 

Wottorn  OHico:  * 

1839  Wott  Pko  8lvd.,  Lo«  Angolot  6,  Calif. 
CIRCLE  242  READERS  SERVICE  CARD 
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Liquid  Vinyl 
in  kit  form 

Spectra-Strip  Wire  &  Cable  Corp., 
Box  415,  Garden  Grove,  Calif.,  an¬ 
nounces  a  new  deal  for  Vyna-Kote, 
liquid  vinyl.  This  handy  material 
for  the  repair  of  all  kinds  of 
damage  to  vinyl  insulated  wires  is 
now  being  offered  in  kit  form.  The 
kit  consists  of  twelve  2-oz  bottles, 
two  each  of  10  colors,  1  clear  and 
1  thinner,  all  arranged  on  a  fin¬ 
ished  hardwood  stand.  Circle  473 
on  Reader  Service  Card. 


Ratio  Set 
direct  reading 

Physics  Research  Laboratories, 
Inc.,  P.  0.  Box  555,  Hempstead, 
N,  Y.,  announces  the  new  Otto- 
Wolff  4-dial  direct  reading  ratio  set. 
This  ratio  set  with  a  precision  of  1 
ppm  is  said  to  afford  the  easiest, 
quickest  and  most  precise  method  of 
comparing  high  precision  resistors 
against  known  standards.  It  is  en¬ 
cased  in  a  polished  mahogany  box 
with  removable  cover.  Circle  475 
on  Reader  Service  Card. 


Airspeed  Computer 
transistorized 

Minneapolis-Honeywell  Regula¬ 
tor  Co.,  2600  Ridway  Road,  Minne¬ 
apolis  13,  Minn.  A  new  light-weight 
true  airspeed  computer  is  com¬ 
pletely  transistorized  and  requires 
only  10  w  of  power.  The  computer  is 
for  use  in  aircraft  and  missiles 
when  critical  air  speed  computation 
is  not  available  through  a  central 
air  data  computer.  The  HG45  has  a 
range  up  to  760  knots  and  55,000  ft 
altitude  at  —65  to  170  F.  It  was  de¬ 
signed — depending  on  the  flight  en¬ 
velope — to  hold  an  accuracy  of  1 
percent  or  less.  Weight  of  the  com¬ 
puter  with  shock  mounts  is  4.2  lb, 
and  size  is  less  than  0.2  cu  ft. 
Circle  474  on  Reader  Service  Card. 


Rotary  Switch 
solenoid-operated 

The  Daven  Co.,  Livingston,  N.  J., 
has  available  a  new  type  sole¬ 
noid-operated  unidirectional  rotary 
switch.  Spec.  No.  6634.  Consisting 
of  six  poles  with  24  nonshorting  po¬ 
sitions  per  pole,  the  new  unit  can 
be  operated  at  temperatures  up  to 
125  C  and  at  altitudes  up  to  80,000 
ft.  It  will  withstand  an  acceleration 
of  50  g.  The  switch  measures  23 
in.  sq  by  9  in.  in  overall  depth,  in¬ 
cluding  the  solenoid.  Circle  476  on 
Reader  Service  Card. 


Battery  Holder 
compact  design 

Security  Devices  Laboratory, 
Rochester  21,  N.  Y.  The  BH300 
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series  transistor  battery  holder  ac¬ 
commodates  batteries  and  cells  up 
to  11/16  in.  diameter  with  lengths 
of  from  1  19/64  in.  to  5  55,64  in. 
which  makes  possible  the  use  of  dif¬ 
ferent  combinations  of  battery  cells 
to  provide  for  a  wide  selection  of 
voltages.  Its  compact  design  pro¬ 
vides  for  easy  mounting  through  a 
3  in.  diameter  hole  in  insulated  or 
metallic  panels  up  to  S  in.  thick. 
Circle  477  on  Reader  Service  Card. 


R-l  Filter 
subminiature 

Double  E  Products,  208  Standard 
St.,  El  Segundo,  Calif.  Model  5833 
subminiature  radio  interference 
filter  features  a  9/16  in.  diameter 
case  by  1  a  in.  long.  It  is  rated  at  up 
to  2  amperes  at  28  v  d-c  to  105  C, 
and  will  filter  most  d-c  motors  to 
the  requirements  of  M’IL-1-6181B. 
Unit  has  a  5/16-24  threaded  mount¬ 
ing  bushing  and  may  be  screwed 
into  a  panel  or  held  in  place  with  a 
nut  and  lockwasher.  Circle  478  on 
Reader  Service  Card. 


achieve  ^ 
with  the 


The  MEC  Model  3010  plots  four  variables  in  2-color  ink  trace  on  a 
30"  X  30"  surface.  It  maintains  an  overall  accuracy  of  better  than 
.05%,  and  is  capable  of  the  following  performance  characteristics; 

•  Acceleration:  Vertical-1,500  in/sec>;  Horizontal-500  in/sec> 

•  Slew  Speed:  Each  axis -50  in/sec 

•  Pen  Actuating  Speed:  Up  to  100  marks  per  second 

•  Function  Interchange:  Automatic,  all  electronic 

•  DC  Amplifiers:  Self-Contained,  Contact  Stabilized,  for 

Reference,  Scale  Factor  and  Parallax  Circuits 

•  Plug-In  Modules:  Customized  to  afford  maximum  adaptability 

to  individual  customer  requirements. 

•  Paper:  Held  in  place  by  vacuum  system. 


Symbols  Template 
7  in.  by  4  in.  overall 

Rapidesign,  Inc.,  P.  O.  Box  429, 
Burbank,  Calif.  The  No.  314  MIL- 
STD-15A  symbols  template  is  made 
of  0.040  mathematical  quality  plas¬ 
tic  and  designed  for  0.200  in.  grid 
paper.  It  is  precision  milled  with 
bevel  cut  to  facilitate  smooth  de¬ 
piction  of  latest  symbols  embodied 
in  government  drafting  require- 


In  addition,  MEC  manufactures  a  number  of  items  which  further 
increase  the  utility  and  convenience  of  the  Model  3010.  These  include 
electronically  actuated  symbol  markers;  automatic  plot  fold  capa¬ 
bility,  voltage  comparator  units,  etc. 

_  _ _ _  F»r  iMcHkatlMt  Mi  farllMr  hiftmiatlM 

M  tiM  M«V«I  3010  RtcorMr,  writ*  tO< 
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MODEL  2  S 


Secordini 


(Vocuum  Grip^ 


AOVfthCI 


ments  for  components.  Price  is 
$4.00.  Circle  479  on  Reader  Service 
Card. 


Digital  Indicator 
and  printer 


Gilmore  Industries,  Inc.,  13015 
Woodland  Ave.,  Cleveland  20,  Ohio. 
Model  176  digital  indicator  and 
printer  is  designed  for  high  accur¬ 
acy  and  resolution  indication.  It 
permanently  records  weight,  strain, 
temperature,  pressure,  and  other 
variables  which  can  be  measured  by 
sensitive  bridge-type  transducers. 
Unit  gives  continuous  monitoring 
and  permanent  periodic  recording 
of  the  variable  (in  printed  tape 
form  for  later  analysis)  at  rates  up 
to  two  readings  per  sec.  Controls 
are  provided  for  run  and  calibration 
selection.  Circle  480  on  Reader 
Service  Card. 


X  -  Y  -  RECORDER 

‘  "  zzZZIIZZZi— I.  ^ 

ng,  low  frequency  L  ; ;  ■  ^SODEI  '  S  S  :  v  - 


A  direct  writing,  low  frequency 
OKillogroph  for: 

■  X-Y  RECORDING 

■  PLOTTING  ONE  VARIABLE  VS 
TIME 

With  appropriate  accessories  will: 

■  PLOT  IDENTIFIED  POINTS 
FROM  TAPE  OR  CARDS 

■  READ  OUT  CONDUCTING 
CURVES 

■  AUTOAAATICALLY  PRODUCE 
GAIN-FREQUENCY  RECORDS 


I  •  with 
r  TIME  BASE 


-  .  X  —  7.3  MV  ‘  to  ISO  volts  ■  '6i  7  5, 15,  7S„TS0. 750  iPtoiidt 

All  models  illustrated  feature:  I  S  "S  i 


•  Isolated  servo-actuated  drives 
for  each  axis 

e  Full  range  zero  set  and  zero 
suppression 

e  Input  filters  and  stepless  range 
controls 

e  200,000  ohms/volt  input 
resistance 

e  One  second  or  less  for  full  scale 
deflection 

e  Better  than  0.25%  accuracy 
with  0.1%  resetability 


Ail  price*  f.o.b.  factory.  Pricer  and  *pcc«iicaftrm*  tuhicct  to  change  without  notice. 


1  1  1  trad*  I  mark  | 


Call  our  sales  representative  in  your  area  or 
write  direct  for  additional  information. 


F.  L.  MOSELEY  CO. 

409  N.  FAIR  OAKS  AVE..  PASADENA.  CALIFORNIA 
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Converters 
transistor  type 


Freed  Transformer  Co.,  Inc.,  1788 
Weirfield  St.,  Brooklyn  27,  N.  Y., 
has  available  a  line  of  reliable, 
highly  efficient  static  d-c  to  d-c 
transistor  converters.  They  are 
rugged  and  maintenance  free,  and 
feature  high  power  to  weight  ratio, 
arc-free  operation  and  long  life 
service.  All  models  are  enclosed  in 
hermetically  sealed  cans.  Circle  481 
on  Reader  Service  Card. 
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Yes,  another  Sealectro  "First”!  Here’s 
a  flat-mount  subminiature  jack  (SKT-PC 
Series)  for  printed-wiring  boards. 
Mounts  in  three  holes  forming  a  tri¬ 
angle.  Takes  standard  .080"  probe  or 
matching  plug.  Simply  dip-soldered 
from  under  side  of  board  for  rugged 
mechanical  and  electrical  installation. 


For  dip  soldering  in  grid  coordinate 
spacings. 

Matching  subminiature  plug 
available. 


Synchro-Receiver 
precision  unit 


John  Oster  Mfg.  Co.,  1  Main  St., 
Racine,  Wise.,  offers  a  new  size  10 
precision  synchro-receiver  which 
meets  MIL-I-7057  and  is  designed 
for  indicator  applications.  Type  10- 
4085-19  has  —55  C  to  -|-71  C  am¬ 
bient  temperature  range,  1  deg 
dynamic  test  accuracy  and  5  sec 
damping.  Internal  damping  is  by 
rotor  bar  technique.  Torque  gradi¬ 
ent  is  2,200  mg  mm  per  deg,  phase 
shift  (R  to  S)  4.5  deg.  Circle  483 
on  Reader  Service  Card. 


Transformers 
double  slug 

Maury  &  Associates,  10373  Mills 
Ave.,  Pomona,  Calif.,  introduces  its 


Long-life  contacts  of  heat-treated 
Beryllium  copper. 


'lAr  In  ten  different  code  colors. 


'lAr  Takes  standard  .080"  probe  or 
matching  plug.  Teflon*-centered  entry  re¬ 
lieves  contacts  from  mechanical  strain. 


Mounts  flat  on  top  side  of  printed- 
wiring  board. 


*Re|.  Trademark  of  E.  I.  DuPont 
de  Nemours  a  Co.,  Inc. 
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AnoHiQr  Sealketro  Rrof/ 


Connectors 
pin  or  socket 


Connector  Seals  Corp.,  Rosemead, 
Calif.,  announces  its  SEAL-E  con¬ 
nector  in  either  pin  or  socket  type, 
in  sizes  up  to  and  through  size  O. 
It  offers  the  combined  advantages 
of  internal  connector  moisture¬ 
proofing  by  interfacial  sealing  of 
mated  MS-E  type  connectors,  plus 
partitive  hermetic  sealing  of  ap¬ 
plication  units  as  created  by  glass 
seals.  Circle  482  on  Reader  Serv¬ 
ice  Card. 


trs- 


/tcM  containing  the  up-to-date  listings 


of  hundreds  of  ‘‘Press-Fit  terminals, 
jacks  and  plugs,  sent  on  request. 


VV>/  CORPORATION 

D 

610  Fayette  Avenue,  Mamaroneefc.  M.  Y. 


I  Instrument 


precision,  coaxial,  double  slug  trans¬ 
formers  for  matching  impedances 
where  extreme  accuracy  of  vswr 
measurements  are  required.  The  in¬ 
struments  are  designed  to  match 
vswr  as  high  as  4:1  at  the  design 
center  frequency  and  will  also  match 
small  reactive  vswr  within  ±  500 
me  of  the  design  center  frequency. 
Circle  484  on  Reader  Service  Card. 


BLOWERS  COOL  POWER 
TRIODE  IN  TRANSMITTER 
EQUIPMENT 

•  A  dependable  Peerless  Blower 
was  selected  to  cool  this  valuable 
piece  of  transmitter  equipment. 
The  blower  was  specially  de¬ 
signed  to  operate  continually, 
without  breakdown,  in  arctic  or 
tropic  conditions. 

We're  used  to  working  to  cus¬ 
tomer,  government  and  associa¬ 
tion  standards  or  specifications. 
We  engineer,  design  and  manu- 
factvue  the  entire  blower  or  fan 
.  .  .  including  the  motor.  That's 
why  we  unconditionally  guaran¬ 
tee  each  unit  we  manufacture. 

Contact  ut  lodty! 

VKaVo  lni*rati»d  in  your  inquiry  I 


FAN  AND  ILOWEN  DIVISION 

THE  CO. 

FANS  •  DLOWENS  •  ELECTRIC  MOTORS 
W.  MARKET  ST.  .  WARREN,  OHIO 

S _ . 
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Electronic  Control 
for  bench  welders 

Robotron  Corf.,  21300  W,  Eight 
Mile  Road,  Detroit  19,  Mich.  Model 
10E49E-A  controls  the  weld  current 
of  all  types  of  resistance  bench 
welders  and  is  especially  suited  for 
resistance  welding  of  small  delicate 
parts.  It  is  available  for  115/230  v 
range  and  is  equipped  with  two 
plug-in  thyratron  firing  tubes.  The 
thyratron  contactor  is  rated  at  12 
amperes  at  50  percent  duty  cycle 
with  a  5-sec  averaging  time.  Circle 
485  on  Reader  Service  Card. 


A  i 
=  1 


Signal  Generator 
and  control  system 

B  &  K  Instruments,  Inc.,  3044  W. 
106th  St.,  Cleveland,  Ohio,  has  an¬ 
nounced  a  new  signal  generator  and 
control  system.  The  instrument  is 
designed  for  use  with  graphic  read- 


LCITYPE  BE-1 

TRANSISTORIZED 
AC  to  DC 
POWER  SUPPLY 


A  solid-state,  12-volt, 
regulated  dc  power  supply, 
the  Electrodynamic  Instru¬ 
ment  Corporation  BE-1  will 
supply  up  to  50a  at  12  vdc 
from  a  115  vac,  60  cps 
source,  with  a  regulation  of 
better  than  0.1%  from  0-50a. 

The  low  output  imped¬ 
ance  (0.001  ohm  dc  to  1  KC) 
and  low  ripple  (less  than  1 
millivolt  at  any  load)  make 
the  BE-1  ideal  for  replacing 
storage  batteries  for  testing 
equipment  where  a  commer¬ 
cial  ac  source  is  available. 
The  power  supply  will  pro¬ 
vide  an  instantaneous  surge 
current  of  100a  for  operating 
non-linear  resistance  loads. 

There  are  design  provi¬ 
sions  for  remote  sensing  at 
the  load  to  eliminate  the  ef¬ 
fect  of  voltage  drops  in  the 
output  leads.  A  direct  short 
on  the  output  terminals  can¬ 
not  damage  the  unit. 

For  bench  testing,  the 
BE-1  power  supply  will 
mount  in  a  standard  19  in. 
rack  or  custom  cabinet. 


2508  Tangley  Road 
Houston  5,  Texas 
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out  in  automatic  frequency  response 
measurements  over  the  200  cps  to 
200  kc  range.  Unit  features  a  con¬ 
trol  circuit,  the  principle  of  which 
is  overall  system  feedback.  Circle 
486  on  Reader  Service  Card. 


Silicon  Rectifiers 
difFused'junction 

Motorola,  Inc.,  5005  E.  McDowell 
Road,  Phoenix,  Ariz.  Types  IN- 
1563A  through  1N1566A  silicon  rec¬ 
tifiers  offer  peak  inverse  voltages  of 
100  through  400.  One  cycle  average 
reverse  current  is  limited  to  150  /xa 
maximum  when  rectified  output  is 
250  ma  and  ambient  temperature  is 
150  C.  Forward  rectified  currents 
are  1.5  amperes  and  250  ma  at  25  C 
and  150  C  ambient  temperatures. 
Circle  487  on  Reader  Service  Card. 


Gaussmeter 
for  field  and  lab 

Dyna-Empire,  Inc.,  1075  Stewart 
Ave.,  Garden  City,  N.  Y.  Completely 
transistorized  and  modified  to  op¬ 
erate  on  either  105-125  v  power 
supply  or  on  internal  batteries,  the 
model  D-855  gaussmeter  is  de¬ 
signed  for  accurate  measurement  of 
flux  fields  up  to  30,000  gauss.  It 
gives  accurate  flux  density  measure¬ 
ment  and  determines  flow  direction. 


COUCH 


CVE  TYPE 


RUGGEP 

ROTARY 

RELAYS 


Built  to 
reach 

outer  space 


.  .  .  and  work  all  the  way! 

Couch  Rugged  Rotary  Relays  were  used  in  the  Atlas 
10B  satellite  launched  fram  Cape  Canaveral  on  De¬ 
cember  18,  1958. 

Couch  relays  were  selected  by  Convair  Astronautics 
because  of  their  proven  ability  to  perform  in  the  most 
severe  environments.  Modern  quality  control  techniques 
coupled  with  a  simple  rugged  design  provide  the  relia¬ 
bility  needed  for  missiles. 

Couch  relays  are  available  in  wide  variety  .  .  .  for 
switching  dry  circuits  as  well  as  circuits  up  to  10  am¬ 
peres  ...  for  operation  with  voltages  from  6  to  250 
VDC  ...  all  under  vibration  up  to  20  G’s  with  no 
contact  opening. 


May  we  have  the  opportunity  of  dis¬ 
cussing  your  relay  requirementsf 


3  Arlington  Stroot 


A  MtMdlary  •!  t.  N.  Cavch,  lac. 


North  Quinoy,  Mmo. 
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MODEL  66\ 


ADAPTABU 
FOR  ALL 
APPUCATIONS 


New  series  for  limited  i 

space  instollotions.  Front  / 

opening  -  I  ’/j"  class  -  2%  { 

occurocy  -  stondord 
mounting  dimensions-lront 
zero  adjustment.  In  DC 
ronges  from  fOO  micro* 
ompSi  and  self-contained 
rectifier  types>  VU,  ond 
voltmeters  up  to  300  v. 

Be  sure  of  the  highest  accu¬ 
racy,  dependability,  and 
readability  —  plus  economy  — 
with  HOYT  precision  electri¬ 
cal  instruments.  Moving  coil, 
rectifier,  and  repulsion  types 
available  in  a  wide  variety  of 
sizes,  ranges,  cases,  and  col¬ 
ors— many  with  parallax-free, 
mirror  scales  . . .  the  complete 
line  of  matched  AC  and  DC 
Panel  Meters  for  original 
equipment  or  replacement  use. 
Also,  custom-designed  to  your 
most  exacting  specifications,  i 


Write  lor  lull/ 
illusiroled  lit¬ 
erature  con- 
raining  de¬ 
scriptions,  en- 
g  i  n  e  e  r  i  n  g 
data,  and  low 
prices.  . 


Ofof 

SINCI  1904 


Write  to  Ex¬ 
port  Manager 
regarding 
world  -  wide 
ovoi  lability 
lor  Electronic, 
Industrial, and 
Automati  ve 
opplications. 


ELECTRICAL 

INSTRUMENTS 

eURTON-ROGERS  CaMPANY 

Sales  Division 

42  Coritton  St.,  Combridgt  42,  Moss.,  U.S.A. 
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is  ideal  for  locating  and  measuring 
stray  fields,  plotting  variations  in 
strength  and  checking  production 
lots  against  a  standard.  It  gives  no 
ballistic  reading  .  .  .  requires  no 
jerk  or  pull.  It  can  be  equipped  to 
measure  earth’s  field  flux  density. 
Circle  488  on  Reader  Service  Card. 


Connectors 

multiple-contact 

U.  S.  Components,  Inc.,  454  E.  148 
St.,  New  York  55,  N.  Y.,  announces 
miniature  bracket-type  screw  lock 
connectors  with  the  exclusive  Float¬ 
ing  Body  Lsolation.  In  patent  terms 
this  means  “.  .  .  when  connector  is 
coupled,  stresses  and  strains  are 
taken  up  by  the  frame  and  are  not 
transmitted  to  the  connector  bodies 
of  insulating  material  supported 
within  the  frames.”  Circle  489  on 
Reader  Service  Card. 


lower  output  currents.  Input  is  117 
V  a-c  60  cps.  The  transformer  has 
five  input  taps  to  adjusft  to  line  and 
load  conditions.  Unit  measures  3i 
by  33  by  4i  in.  overall  seated.  Circle 
490  on  Reader  Service  Card. 


Power  Inverter 
transistorized 

Power  Sources,  Inc.,  Burlington, 
Mass.  A  transistorized  inverter  op¬ 
erating  from  any  d-c  source  to  pro¬ 
vide  sinusoidal  a-c,  the  Sineverter 
offers  clean  sine-wave  power  with¬ 
out  bulky  filtering.  Input  voltage  is 
up  to  50  V  d-c,  and  output  voltage 
can  be  obtained  as  desired  with  a 
frequency  from  50  to  1,500  cps. 
Total  harmonic  content  is  normally 
less  than  5  percent  and  can  be 
specified  to  1  percent  if  desired. 
Unit  is  both  open-  and  short-circuit 
stable.  Circle  491  on  Reader  Serv¬ 
ice  Card. 


Filament  Supply 
plug-in  unit 

C.  J.  Applegate  &  Co.,  1840  24th 
St.,  Boulder,  Col.  Model  227  28-v  d-c 
filament  supply  is  similar  to  the 
other  Uniplug  low  voltage  supplies 
except  for  the  higher  output  volt¬ 
age  at  1.2  amperes  maximum.  Rip¬ 
ple  voltage  is  2  percent  at  maximum 
output,  and  proportionately  less  at 


Tension  Analyzer 
for  wire  checking 

Brush  Instruments,  37th  and  Per¬ 
kins  Ave.,  Cleveland  14,  Ohio.  All 
types  of  wire  may  be  checked  for 
tension  variations  during  coil  wind¬ 
ing  with  the  model  BL-825  tension 
analyzer.  It  aids  the  manufacturer 
in  producing  uniform  wire  coils  at 
optimum  high  winding  speeds  by 
recording  both  the  static  tension 
level  and  dynamic  tension  varia¬ 
tions.  Proper  control  of  high  wind¬ 
ing  speeds  can  reduce  the  over¬ 
stretching  of  wire;  thus  eliminating 
overheating  of  the  coil,  variations 
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in  resistance,  and  breakdown  of  in¬ 
sulation.  Circle  492  on  Reader 
Service  Card. 


Component  Socket 
for  p-c  boards 

Grinnell-Harris  Electronics, 
Inc.,  4130  Temple  City  Blvd.,  Rose¬ 
mead,  Calif.  The  dual-entry  Vari- 
Grip  socket  features  a  crimped 
snap-lock  feed-through  design  that 
eliminates  solder  installations  for 
testing  expensive  component  parts, 
saving  both  circuit  boards  and  com¬ 
ponents,  and  decreasing  labor  costs. 
Finished  in  gold-flashed  copper  al¬ 
loy,  the  sockets  are  easily  crimped 
in  place  for  positive  high-speed  as¬ 
sembly.  A  beryllium-copper  spring 
band  is  used  to  snap-lock  the  wire 
after  in.sertion  during  circuit  board 
build-up.  Circle  493  on  Reader 
Service  Card  . 


DEVELOPMENT 


YOU  WILL  be  working  for  development, 
applications,  and  laboratory  production 
of  special  and  multi-purpose  tubes. 


I NVEST  IN  a  "blue  chips"  career  with 
CBS-Hytron.  With  CBS-Hytron,  you  not 
only  join  a  well  established  company  . . . 
you  will  also  be  joining  an  expanding, 
progressive  organization  that  recognizes 
individual  achievements  and  rewards  all  efforts. 


Milliohmmeter 
low  range 

Keithley  Instruments,  Inc.,  12415 
Euclid  Ave.,  Cleveland  6,  Ohio. 
Portable  and  battery-powered,  the 
model  502  milliohmmeter  is  a  fast 
and  accurate  instrument  which 
measures  down  to  30  micro-ohms. 
Typical  uses  include  measurements  j 


Your  experience  should  be  from  2  to  4  years. 

IN  ADDITION,  you’ll  be  offered  an  attractive 
salary  —  a  complete  employee  benefit  program 
—  and  a  company  sponsored  educational  plan 
in  an  area  boasting  unsurpassed  educational 
facilities. 


^  Send  your  resume, 
indicetini  selery 
desired,  to 
Mr.  Nicholas  Bradley, 
Placement 
Administrator. 
It  will  be  accorded 
absolute  confidence 
and  you  will  receive 
a  prompt  answer. 


ELECTRON  TUBES 


SEMICONDUCTORS 


CBS-HYTRON 

DANVERS  PLANT 

A  OfViiiOA  o/ 

Colymhio  Broodcoifinf  Sfifwtt,  lit<. 

100  Endicott  Street 
DANVERS,  MASSACHUSETTS 

Danvers  is  a  suburb  of  Boston 
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WE  WANT  WORE 

high  level 
engineers 

ON  OUR,  TEAM 

at 

in  Southern  California 


MISSILE  GUIDANCE 
AIRBORNE  RADAR 
TELEMETERING 


Then  are  important  positions  available 
in  these  small,  independent  engineering 
groups  at  .lendix-Pacific  for  high  level 
engineers  from  senior  grade  and  up. 
Bendix-Pacific  is  particularly  interested 
in  strong,  analytical  engineers  who  have 
the  calibre  and  capabilities  to  advance 
into  systems  engineering  programs. 

Pfnose  write  W,  C.  Walker  your 
qualiflcatiom  or  fill  in  the 
coupon  and  moil  it  today. 


of  conductivity  in  semiconductors, 
liquids  and  corrosion;  and  testing 
of  printed  circuits,  waveguides  and 
grounding  systems.  The  instrument 
applies  only  2  pw  across  the  test 
circuit,  thus  providing  safety  and 
reliability  for  checking  squibs,  car¬ 
bon  bridges  and  similar  explosive 
devices.  Circle  494  on  Reader  Serv* 
ice  Card. 


Nameplates 
Fine  Routing  Work 
Profiling  Small 
Objects 

Making  Small  Dies 
and  Molds 


UHF  COAXIAL 
WAVEMENTERS 


Radar  System  Tester 
portable  unit 

General  Mills,  Inc.,  1620  Central 
Ave.,  Minneapolis  13,  Minn.,  has  de¬ 
veloped  the  AN/GPM-25  radar  sys¬ 
tem  tester.  This  light-weight  port¬ 
able  unit  provides  convenient,  rapid, 
comprehensive  testing  and  evalua¬ 
tion  of  the  operational  capabilities 
of  aircraft  radar  systems.  Designed 
originally  for  use  in  testing  bomb¬ 
ing  radar  systems,  it  performs 
equally  well  as  a  navigation  and 
weather  radar  tester.  Circle  495  on 
Reader  Service  Card. 


T  Centimeter 

»  Range 

Send  far  llluetrated  Catalogs 

MICO  INSTRUMENT  CO. 

76  Trowbridge  St.  Cambridgo  3t,  Mots. 
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DISTRIBUTOR 


W.  C.  Walker,  Enginterlnf  Empleirment  Mgr. 
Pacific  Dlelslen,  Bendix  Aviation  Carp. 

11S0B  Sherman  Way,  North  Hollywood,  Calif. 

I  am  interested  In  this  engineering  field _ 

I  am  a  graduate  engineer  with _ degree. 

I  am  not  a  graduate  engineer  but  have  _ 

years  experience. 

Name _ 

Address _ 

City _ 

Zone _ State 


INCORPORATED 

1  •  factory  prices 

1  ■  stocked  in  depth 

1  •  lost  delivery 

4 

1  •  write  for 

f 


Time  Delay  Relays 
highly  reliable 

Voi-Shan  Electronics,  13259 
Sherman  Way,  North  Hollywood, 
Calif.,  announces  new  electronic 
time  delay  relays  that  are  built  to 
meet  military  specifications  for  use 
in  aircraft,  missiles  and  ground 
support  equipment.  Operating  scope 
of  the  new  units  is  so  broad — from 
60  millisec  to  600  sec — that  they 
could  serve  to  program  an  entire 
ground  checkout  procedure  or  con¬ 
trol  the  better  part  of  a  missile 
flight.  Overall  size  is  2  in.  by  2  in. 
by  3  in.  Total  weight  is  15  oz.  Units 
are  available  w’ith  one  to  six-pole 
load  switches.  Durability  specifica¬ 
tions  call  for  a  minimum  of  100,000 
trouble  free  operations,  even  under 
adverse  conditions.  Circle  497  on 
Header  Service  Card. 


Different  in  size  —  yes!  Different  in  ability  —  yes! 

But  different  in  efficiency  —  NO! 
For  each  does  a  job  the  other  cannot  do 
.  each  has  its  special  use  ...  its  particular  field  of 
effort  in  which  it  performs  superbly. 


This  is  the  story  of  the  new  BOESCH  toroidal  winding 
machines  on  display  at  the  IRE  Shtm. 
The  heavy-duty  giant  is  the  new  Model  HW-12, 
purposely  created  for  handling  heavy  wire  sixes  and 
winding  toroids  to  approximately  12"  O.D. 
The  tiny  package,  the  sub-SUB-miniature,  is  the  MINITOR, 
which,  with  exquisite  precision, 
winds  toroids  down  to  1/32"  finished  hole  size. 


Between  these  extremes  are  the  familiar  stalwarts  of  the 
BOESCH  line  .  .  .  theTJ3F300,TW200,TW201,aodTW251. 

For  them  BOESCH  will  present  at  the  IRE  Show 
the  new  FT-6  Head  Assembly  .  .  . 
an  attachment  for  the  winding  of  heavier  wires 
than  are  normally  handled  by^ 

these  machine  ij^ 


D-C  Amplifier 
transistorized 

Ensco,  Inc.,  3100  Eldredge  St.,  Salt 
Lake  City  15,  Utah.  Model  UCA-2  is 
a  high  gain  all-transistor,  general 
purpose  d-c  amplifier,  specially  well 
suited  for  the  medical  field.  It  has 
pushpull  input  with  a  high  common 
mode  rejection.  The  output  can  be 


See  us  at  Booth  4202 
at  the  IRE  Show  .  .  . 
and  CONTRAST  the  BOESCH  line 
with  all  others! 
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either  pushpull  or  single  ended.  The 
Ensco  preamplifier  has  a  wide  band¬ 
width,  flat  from  0  to  8  kc,  down  3 
db  at  10  kc.  The  low  noise  and  drift 
in  the  unit  make  it  well  adapted  for 
low  level  ampliflcation.  Circle  498 
on  Reader  Service  Card. 


HOW  TO 
WRITE 
TECHNICAL 
LITERATURE 

Instructions 

Explanations 


Pulsed  Oscillator 
high  powered 

Arenberg  Ultrasonic  Laboratory, 
Inc.,  94  Green  St.,  Jamaica  Plain 
30,  Mass.,  announces  the  PG-650-C 
high  powered  pulsed  oscillator. 
Major  feature  of  interest  is  a  Heli- 
pot  delay  potentiometer  for  cover¬ 
ing  three  overlapping  ranges  to  200, 
1,100,  11,000  ^sec  and  a  separate 
delayed  trigger  output  for  .syn¬ 
chronizing  any  standard  c-r  oscillo¬ 
scope  with  a  delayed  and  expanded 
sweep,  when  operating  the  unit  on 
internal  trigger.  A  gating  pulse  co¬ 
incident  with  the  r-f  output  is  avail¬ 
able  for  blanking  or  intensifying 
purposes.  Circle  499  on  Reader 
Service  Card. 


A  book  every 
technical  man 
should  have 


Clean  precision 
parts  more  safeiy 


New  Freon*  solvents 
by  Du  Pont  minimize 
cleaning  heizards 

•  Low  tealelty— '‘Freon’*8olvent8  are  odorlem  ami 
much  leaa  toxic  than  ordinary  aolvents — vaponi 
won't  cause  nauaea  or  headaches, 
s  Wont  bum  or  oxplodo — Underwriters’  Lab¬ 
oratories  report  “Freon”  solvents  oon-explosive, 
imn-combustible  and  non-Sammable. 

s  Non-eorroslwo — “Freon”  solvents  remain  neu¬ 
tral  through  repeated  degreasing  use  without  the 
need  of  inhibitors. 

s  Nogligiblo  offsets  on  plastics,  olastomors, 
insulation  and  color  codas  — “Freon”  solvents 
remove  oil  and  grease  with  minimum  swell¬ 
ing  of  plastics  or  rubber  and  without  crating 
or  softening  paint,  wire  coatings  or  insulation, 
a  Laawas  no  rosiduo — “Freon”  aolvents  evapo¬ 
rate  completely,  leave  no  deposit. 

New  “Freon”  solvents  by  Du  Pont  degrease 
sensitive  mechanical  and  electronic  assem¬ 
blies  without  damage  to  delicate  parts.  Since 
no  inhibitors  are  needed,  no  residue  is  left 
on  the  parts,  and  “Freon”  solvents  can  be 
recovered  and  reused  without  reinhibiting. 
Write  for  free  “Freon”  solvents  booklet. 
E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.), 
“Freon”  Products  Division  523,  Wilming¬ 
ton  98,  Delaware. 

*  Freon  is  Du  Font’s  registered  trademark  for  its 
fiuorinated  hydrocarbon  solvents. 


S«t<  forth  tho  bogie  principlot 
and  lochniquot  of  lochnicol 
writing  for  handy  roforonco  or 
toriout  study 

Drawing  upon  many  years  of  ex¬ 
perience,  the  editors  of  Philco's 
Technical  Publications  Dept,  pro¬ 
vide  this  practical  guide  to  techni¬ 
cal  writing.  A  useful  book  for  the 
man  who  occasionally  writes  tech¬ 
nical  explanations  and  procedures, 
or  the  career  technical  writer. 
Covers  the  subject  from  basic 
fundamentals,  writing  circuit  ex¬ 
planations  and  procedural  instruc¬ 
tions,  to  preparing  a  manuscript 
for  printing  .  .  .  with  special  em¬ 
phasis  on  equipment  manuals. 
Over  200  pages,  spiral  bound, 
work -copy  form. 

Price  $3^*  Postage  Prepaid. 


Molding  Powder 
many  applications 

Houghton  Laboratories,  Inc., 
Clean,  N.  Y.  Hysol  8610  epoxy  mold¬ 
ing  powder  offers  long  storage 
stability,  low  shrinkage  on  cure,  ex¬ 
cellent  electricals  at  elevated  tem¬ 
peratures  and  good  dimensional 
stability.  Among  many  potential 
applications  it  is  recommended  for 
coil  and  resistor  bobbins,  shells  for 
electrical  components,  relay  assem- 


PlaoM  iwid  llw  TECHNICAl  WRITING  GUIDE 
postog*  prepaid.  I  •nclot*  (PUom 

make  ch*ck  or  monoy  ordor  poyoblo  to 
Phileo  Tochnologicol  Contor.  Sorry, 
No  C.O.D.'t.) 


ADDRESS 
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blies,  connector  plugs,  and  switch 
gear.  Circle  500  on  Reader  Service 
Card. 


Limiting  Amplifier 

very  low  distortion  , 

Fairchild  Recording  Equipment 
CORP.,  10-40  45th  Ave.,  Long  Island  ' 
City  1,  N.  Y.,  has  developed  the 
model  660  limiting  amplifier  for  u.se 
in  recording  studios  and  broadcast¬ 
ing  stations.  Designed  specifically 
to  overcome  many  of  the  common 
problems  encountered  in  automati-  I 
cally  controlling  program  level,  the 
model  660  has  extremely  fast  attack 
time  to  catch  short  transients  with¬ 
out  audible  or  observable  thumps.  1 
Circle  501  on  Reader  Service  Card. 


Plastic  Capacitor 
high  reliability 

Diamond  Electronic  Corp.,  64 
White  St..  New  York  3.  N.  Y.  Type 
KYA  capacitor  is  a  hermetic  bath¬ 
tub  enclosure  of  rugged  construc¬ 
tion.  Temperature  coefficient  is 
zero  ±10  ppm/deg  C  uniform 
from  —55  C  to  -|-85  C;  capacitance 
range,  0.01  to  1.0  /xf;  voltage  to 
1,000  vdcw;  stability,  ±0.05  per¬ 
cent  long  term;  power  factor,  less 
than  0.1  percent  at  25  C.  Circle 
502  on  Reader  Service  Card. 


Shaft-Couplings 

miniaturized 


Helical  Products  Co.,  1402  The 
Strand,  Hermosa  Beach,  Calif.  A 
new  line  of  shaft-couplings  feature 
small  size  (i  in.  diameter  by  i  in. 
long,  for  J  in.  shaft)  and  light 


When  Top  Quality  Capadtors  Are  Required 
Specify  Pyramid  Mylar*  or  Tantalum 


UP  TO  1000  MFD-VOLTS  IN  LESS  THAN  2/100 
““  OF  A  CUBIC  INCH 


...PYRAMID  TANTALUM  CAPACITORS 


Miniaturized  to  provide  maximum  space  economy. 

New  Pyramid  Tantalum  slug  capacitors  have  cylindrical  cases  and  contain  a  non-corrosive  electrolyte. 
Due  to  the  special  construction  of  materials  used  in  the  manufacture  of  Pyramid  Tantalum  slug  capacitors, 
these  units  are  both  seep  and  vibration  proof.  In  addition,  this  type  of  capacitor  assures  long  service  life 
and  corrosion  resistance— made  to  meet  MIL-C-3965  Specifications. 

Commercially  available  immediately,  these  new  Pyramid  Tantalum  capacitor  units  have  an  operating 
range  between  —55°  C  to  100°  C  for  most  units  without  any  de-rating  at  the  higher  temperature. 


PYRAMID  MYLAR-... 

-30  C  to  *  125"C... 

^  -  V"  nwpwimaniBP—gg 

SMALLEST  f\m  CAPACITORS  MADE! 


Pyramid  new  Mylar  capacitors  have  extremely  high  insulation  resistance,  high  dielectric  strength  and 
resistance  to  moisture  penetration. 

Commercially  available  immediately.  Pyramid  Mylar  capacitors  have  an  operating  range  between 
—30°  C  to  -f- 125°  C  with  voltage  de-ratings  above  -i-85°  C.  Pyramid  wrapped  Mylar  capacitors— Series 
Nos.:  101, 103, 106  and  107  have  the  following  characteristics: 


Construction  Styles:  Basic  No. 

101 

103 

106 

107 


Type  Winding 

Shape 

Inserted  Tabs 

Flat 

Extended  Foil 

Flat 

Inserted  Tabs 

Round 

Extended  Foil 

Round 

Tolerance:  The  standard  capacitance  tolerance  is  *  20X.  Closer  tolerances  can  be  specified. 

Electrical  Characteristics:  Operating  range  for  Mylar  capacitors— from  —55°  C  to  -t-85°  C  and  to  -hl25*  C 
with  voltage  de- rating. 

Dissipation  Factor:  The  dissipation  factor  is  less  than  IS  when  measured  at  25°  C  and  1000  CPS  or  referred 
to  1000  CPS. 


Insulation  Rosistanco:  Temperature  IR  x  mfd 

25°  C  50,000 

85°  C  1,000 

125°  C  50 


Maximum  IR  Requirements 
15,000  megohms 
6,000  " 

300  " 


Pyramid  Mylar  capacitors  are  subject  to  the  following  tests: 

Test  Vottago— Mylar  capacitors  shall  withstand  200S  of  rated  D.C.  voltage  for  1  minute  at  25°  C. 

Ufa  Tost- Mylar  capacitors  shall  withstand  an  accelerated  life  test  of  250  hours  with  140S  of  the  voltage 
rating  for  the  test  temperature.  1  failure  out  of  12  is  permitted. 

Humidity  Tost— Mylar  capacitors  shall  meet  the  humidity  requirements  of  MIL-C-91A  specifications. 


Complete  engineering  data  and  prices  for  Pyramid  Mylar  and  Tantalum  Capacitors  may  be  obtained 
from  Pyramid  Research  and  Development  DepartmenL 

•  •OUMNT  RCQItTCKKO  TRAOCMAIIK 


CAPACITORS-RECTIFIERS 
FOR  ORtGINAL  EQUIPMENT- 
FOR  REPLACEMENT 


B 


EXPORT:  4S8  Broadway.  N  Y.  13.  N.Y. 


H  Bt/?  T 11  CO. 

CANADA:  Wm.  Coh«n,  Lld.~7000  Pork  Ave.,  Montreal 
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Sismo  S«ri«i  32  ftctoy 


.  .  .  and  it’s 

NOW  AVAILABLE  ACTUAL  SIZE 


Sigma  Series  32  DPDT  polarized  mag* 
netic  latching  relays  are  now  in  full 
production  and  for  sale  actual  size.  Your 
incoming  inspection  dept,  no  longer  need 
maintain  postage  stamps,  paper  clips, 
coins,  matchbooks,  loupes,  grapes  and 
other  popular  size  standards;  Sigma 
manufacturing  tolerances  and  an  elec¬ 
tronic  sanforizing  process  hold  max.  32 
dimensions  to  0.800“  x  0.400“  x  0.900“ 
high  (including  wiring  diagram  printed 
on  side).  You  can  even  measure  a  “32“ 
today  and  come  back  a  week  later  and 
it  will  still  be  the  same  size.  That's  uni¬ 
formity  you  can  work  with! 

Now  that  the  problem  of  dimensional 
parameters  has  been  conquered  with 
characteristic  Sigma  efficiency,  other 
32  facts  of  general  interest  deserve 
mention.  If  you’re  looking  for  vibration 
immunity,  a  “32“  probably  has  more  in 
its  favor  than  any  other  presently  avail¬ 
able  relay  of  this  type  ( if  we’ve  correctly 
gauged  the  rest  of  the  field).  Associated 
shock  tests  show  that  the  contacts  won’t 
open,  with  the  relay  energized  or  de¬ 
energized,  under  100  g  wallops.  Operate 


time  of  the  “32“is  2  to  20  milliseconds,  de¬ 
pending  on  overdrive,  and  max.  contact 
bounce  is  300  microseconds.  Standard 
operating  sensitivities  are  SO  mw.  for  a 
single -coil  relay,  100  mw.  for  each  coil 
of  a  dual -coil  relay. 

Choice  of  either  single  or  dual  coil  ver¬ 
sions  gives  you  some  freedom  in  circuit 
hook-up:  where  the  single -coil  type 
must  have  a  signal  of  both  the  correct 
polarity  and  magnitude  to  cause  arma¬ 
ture  transfer  from  one  fixed  position  to 
the  other,  a  dual -coil  “32"  can  be  made 
to  trip  simply  by  changing  the  power 
level  ( assuming  the  presence  of  a  refer¬ 
ence  bias  and  that  you’ve  got  the  + 
and  —  on  the  right  pins). 

Production  of  the  Series  32  is  now  going 
full  blast  and  they’re  all  coming  through 
with  a  circuit  diagram  instead  of '  Merry 
Christmas"  printed  on  the  side.  Goodly 
quantities  are  deliverable  right  now  and 
nothing  would  please  us  more.  If  you’re 
still  not  clear  on  the  size  reference 
problem,  write  for  the  32  bulletin. 


weight  (1/30  oz).  Smooth  bearing¬ 
loads,  constant  velocity,  and  abso¬ 
lute  zero-backlash  are  bonuses  from 
the  helical  design  that  allows  these 
couplings  to  be  so  compact.  (Similar 
proportions  are  available  for  other 
shaft  sizes.)  Maximum  reliability  is 
assured  by  each  coupling’s  being 
ground  from  a  single  solid  piece  of 
material  (no  solder-joints,  pins, 
screws,  or  rivets  to  come  loose). 
Circle  503  on  Reader  Service  Card. 


Pulse  Transformers 
in  kit  of  ten 


New  York  Transformer  Co., 
Alpha,  N.  J.  The  NYT  miniature 
pulse  transformer  laboratory  kit 
consists  of  10,  three-winding  pulse 
transformers  packaged  in  a  clear, 
plastic  box.  The  transformers  pro¬ 
vide  a  range  of  pulse  widths  from 
0.1  to  10  ;isec.  The  range  can  be 
extended  to  40  /isec  by  wiring  the 
third  winding  of  two  transformers 
in  series.  Circle  504  on  Reader 
Service  Card. 


Antenna  Multicoupier 
rack  mounting 

Resdel  Engineering  Corp.,  330  S. 
Fair  Oaks  Ave.,  Pasadena,  Calif.  A 
new  antenna  multicoupler  will  pass 
the  frequency  range  between  200 
and  400  me  from  a  single  wideband 
antenna  to  four  separate-channel  re¬ 
ceivers.  By  cascading  multicouplers 
the  same  antenna  will  feed  addi- 


rr't  lICCEt  THAN  lOTH  OF  US  — WI’LL  II  TIIERI  AT  lOOTH  3631-33. 

SIGMA 

SIGMA  INSTRUMENTS,  INC. 

62  Pearl  St,  So.  Braintree  85,  Mass. 
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tional  receivers.  Used  as  a  labora¬ 
tory  wideband  amplifier,  the  multi¬ 
coupler  will  feed  signals  of  one 
signal  generator  to  four  independ¬ 
ent  r-f  amplifiers  or  receivers.  Iso¬ 
lation  between  outputs  is  45  db 
minimum.  Gain  is  10  db  for  each 
channel  and  uniformity  of  re- 
spon.se  is  ±2  db.  Circle  505  on 
Reader  Service  Card. 


VHF/F-M  Tuner 
two  versions 

Plessey  International  Ltd.,  Il¬ 
ford,  Essex,  England.  The  compact 
P.B.2.  vhf/f-m  tuner  is  designed 
around  a  double  triode,  one  section 
of  which  is  used  as  an  r-f  amplifier 
and  the  other  as  a  self-oscillating 
mixer.  Unit  employs  eddy-current 
tuning  and  is  available  in  two 
main  versions,  one  having  a  tuning 
range  of  87-101  me  and  the  other, 
87-108  me.  There  are  no  oscillator 
drift  problems  with  the  unit.  Cir¬ 
cle  506  on  Reader  Service  Card. 


Bonded  Cable 
flexible  use 

Phalo  Plastics  Corp.,  530  Boston 
Turnpike,  Shrewsbury,  Mass.  Coda- 
strip,  the  company’s  new  flat  bonded 
cable,  with  each  conductor  individu¬ 
ally  colored,  now  is  run  in  a  wide 
range  of  sizes.  Heavier  wall  con- 
.structions  are  available,  and  differ¬ 
ent  wire  sizes  can  be  combined  in 
the  same  cable.  Circle  507  on 
Reader  Service  Card. 
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Variable  Speed  Drive 
miniature  unit 

Humphrey  Inc.,  3794  Rosecrans 
St.,  San  Diego  10,  Calif.  The  Servo- 
tran  variable  -speed  drive  offers  f re- 
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CARRIER  DEVIATION 
METER  Model  79 ID 

Crystal  locking  facilities  in  this  new 
deviation  meter  insure  freedom  from 
microphony,  and  allow  measurement 
of  FM  hum  and  noise  in  VHF  and 
UHF  communication  and  broadcast 
transmitters. 

measures  deviation  :  200  cps  to  123 
kc  in  four  ranges  ;  extended  down  to  lOcpi 
using  external  readout.  Indicates  positive  or 
negative  deviation  at  the  turn  of  a  switch. 

IN -BUILT  DEVIATION  STANDARD, 
crystal  controlled,  for  sustained  accuracy. 

CARRIER  FREQUENCY  RANGE:  4  to 
1.024  me,  directly  calibrated. 

MODULATION  FREQUENCY  RANGE: 
so  cps  to  3S  kc. 


HARCONI 

INSTRUMENTS 


FM/AM  SIGNAL 
GENERATOR  Model  995A/4 

Narrow-deviation  FM,  stepped  and 
extra-fine  incremental  tuning,  and  a 
hi^h-stability  low-noise  output  make 
this  versatile  VHF  generator  particu¬ 
larly  suitable  for  mobile  radio  testing. 
FREQUENCY  RANGE:  I  5  to  220  me 
with  crystal  check  points  above  1 3' 3  me. 
Less  than  0  002%  short-term  drift. 

DIRECT  -  READING  INCREMENTAL 
TUNING  :  Stepped  control  up  to  ±  40  kc, 
extra-line  continuous  control  up  to  j;  13  kc. 
OUTPUT  RANGE  :  O'  I  pv  to  100  mv  at  32 
and  73  ohms. 

MODULATION  :  FM  :  deviation  monitored 
and  variable  from  0  to  3 and  0 to  13  kc.  AM: 
monitored  and  variable  up  to  30%.  Mod¬ 
ulation  frequencies.  400  cps,  I  and  1*3  kc. 
SPURIOUS  FM  ON  CW  :  Less  than  23  cps 
deviation. 


See  us  at 
the  I  R  E  Show 
Booths 
3314-16-18 


I  I  I  CEDAR  LANE  •  ENGLEWOOD  •  NEW  JERSEY 

Tel :  LOwell  7-0607 

CANADA  ;  CANADIAN  MARCONI  CO  '  MARCONI  RUILOING  '  2441  TRENTON  AVE  '  MONTREAL  14 

MARCONI  INSTRUMENTS  LTD  •  ST.  ALBANS  *  HERTS  ■  ENGLAND 
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Raytheon  engineers  have 
solved  a  variety  of 
such  voltage  regulation 
problems.  Why  net 
tell  them  yours? 

Simply  contact : 
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D-C  Motor 
constant  speed 

Carter  Motor  Co.,  2762  A  W. 
George  St.,  Chicago  18,  Ill.,  has  an¬ 
nounced  a  new,  small,  constant  speed 
d-c  motor  equipped  with  a  governor 
that  controls  shaft  speed  variation 
within  1  percent.  Overall  dimen- 


SOME  NOT  SO 
PLEASANT  VARIATIONS 


•Variety  is  the  spice  of  life",  a  canned- 
food  manufacturer  tells  us.  This  holds 
true  in  a  great  many  fields.  In  mathema¬ 
tics,  few  studies  are  as  fascinating  as 
the  calculus  of  variations.  In  music, 
what  could  be  more  pleasant  than  Brahms* 
•Variations  on  a  Theme  by  Haydn"? 


But  in  electricity,  equipment  designers  are 
often  faced  with  some  not  so  pleasant  varia¬ 
tions  in  line  voltage.  Neither  mathematics 
nor  music  is  of  much  help  here. 


The  best  solution  to  date  is  a  Raytheon 
custom  magnetic-amplifier  voltage  regulator 
which,  in  a  weather  radar, successfully 
stabilizes  single-phase  line  variations 
ranging  from  105  to  125  volts,  and  holds 
them  to  within  ±1%  of  115  volts.  This  is 
in  spite  of  the  fact  that  line  frequency 
variations  are  as  much  as  ±5^,  and  ambients 
from  —45  F  to  -f45  F, 


VOLTAGE  REGULATOR  MAN 
Raytheon  Manufacturing  Company 
Magnetic  Components  Product  Dept. 
Section  6120 

Waltham  54,  Massachusetts 


RAYTHEON 


Excellence  in  Electronics 


quency  response  equivalent  to  a 
hydraulic  system  and  triple  that  of 
an  electrical  system  in  a  mechanical 
drive  weighing  only  IJ  lb.  The  drive 
without  motor  is  only  33  in.  long  by 
2  in.  in  diameter.  Applications  in¬ 
clude  actuators,  computers,  record¬ 
ers,  integrators  and  in  airborne  in¬ 
strumentation  where  low  torque 
shifting,  high  efficiency,  wide  speed 
range  and  low  noise  levels  are  im¬ 
portant.  Circle  508  on  Reader  Serv¬ 
ice  Card. 


Gearhead 

has  clamp  device 

Bowmar  Instrument  Corp.,  8000 
Bluffton  Road,  Ft.  Wayne,  Ind.  Pre¬ 
cision  servo  motor  gearhead  750GH 
now  adapts  instantly  to  size  8  mo¬ 
tors  with  a  new  style,  double-lipped 
clamp.  Unit  is  particularly  advan¬ 
tageous  since  present  BuOrd  style 
and  caps  on  size  8  servo  motors  do 
not  have  tapped  holes  for  screw 
mounting  gearheads.  The  motors, 
however,  do  have  a  groove  which 
was  used  for  attaching  gearheads 
with  ears,  dogs  "and  other  multipart 
devices.  The  same  groove  is  used 
with  the  new  Bowmar  clamp.  Circle 
509  on  Reader  Service  Card. 
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Oscillator 

for  code  practice 

Dunlap  Electronics  Inc.,  764 
Ninth  St.,  Des  Moines,  Iowa.  The 
CPT-1  is  a  battery  operated  transis¬ 
torized  code  practice  oscillator  de¬ 
signed  to  be  used  in  learning  and 
obtaining  proficiency  in  code.  It  can 
also  be  used  as  an  audio  signal 
source  of  varying  frequency.  It  fea¬ 
tures  variable  tone  control  and  vari¬ 
able  volume  control  with  a  4-in.  per¬ 
manent  magnet  speaker.  Circle  511 
on  Reader  Service  Card. 


Encoder 

for  rugged  duty 

Datex  Corp.,  1307  S.  Myrtle  Ave., 
Monrovia,  Calif.,  has  available  a 
shaft  position  encoder  designed  to 
operate  under  extreme  ranges  of  en¬ 
vironmental  conditions.  Model  C-701 
provides  up  to  1,024  positions  per 
shaft  rotation,  and  features  high 
resolution  and  accuracy.  The  en¬ 
coder  is  a  sealed  unit,  utilizing  O- 


A  PROBLEM  OE 
UTMOST  GRAVITY 
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sions  are  approximately  li  in.  by  3 
in.,  including  the  shaft  which  pro¬ 
trudes  about  i  in.  beyond  the  motor 
frame  proper.  Weight  is  about  7 
oz.  Motor  is  rated  up  to  1/100  h-p 
at  4,500  to  9,000  rpm,  with  a  rotor 
torque  of  3.5  oz  in.  for  intermittent 
duty.  Circle  510  on  Reader  Service 
Card. 
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f^AYrH^ON-bBSlGHED,  HtGf/  ^LTAGE 
OC  POWER  SUPPLY 


Weight,  in  one  form  or  another,  seems  to 
be  a  concern  of  most  of  us  today.  While 
astronauts  contend  with  the  problem  of 
*none  at  all",  designers  of  electronic 
components  continually  face  the  problem 
of  "too  much". 


An  aircraft  manufacturer  recently  called 
on  Raytheon  to  design  a  10,000-volt,  OO-kva, 
400-cycle,  filtered  DC  magnetron  power 
supply  for  high-temperature  airborne-radar 
application.  Several  designs  were  avail¬ 
able,  but  their  weight  —  more  than  1,800 
pounds  —  put  them  in  the  lead  balloon  class* 


Our  engineers,  thoroughly  experienced  in 
the  field  of  fluorochemical  transformer 
design,  were  able  to  get  the  "lead"  out, 

•about  1,200  pounds  of  it, 
and  to  come  up  with  a  unit 
(shown  above)  weighing 
r  ^  only  650  pounds. 


Have  any  weighty  problems? 
We'll  be  glad  to  lighten 
your  load. 


Simply  write  to: 

Raytheon  Manufacturing  Company 
Magnetic  Components  Product  Dept* 
Section  6120 

Waltham  54,  Massachusetts 
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MINIATURE 
PRECIOUS  METAL 


CONTACTS 


For  MAXIMUM 
PERFORMANCE 


Potentiometers 

Relays 


INDUSTRIAL  DIVISION 


AND  SUPPLY  COMPANY 


Soles  Offices  New  York 
Chicago  •  Los  Angeles  *  Attleboro 
Precision  custom  fabrications  of  alt 
precious  metal  contact  alleys.  Miniature 
contacts  using  wire  as  fine  as  .005'  , 
sheet  as  thin  as  .00075",  and  tubing  as 
slnall  os  .030  '  diameter.  Precision  base 
metal  fobrications  also  available 


MAGNECRAFT 


Electric  Company 


Prompt  quotations  to  your  print 
and  specifications. 


IRE  SHOW-BOOTH  4052 


reliable 


ring  seals  on  the  shaft  and  case.  It 
will  operate  in  the  range  —66  to 
+  162  F,  and  conforms  to  MIL-Std 
specifications  for  humidity,  salt 
spray  and  vibration.  It  operates  at 
±8  g  to  1,000  cps  and  under  100  g 
steady  state  in  longitudinal  axis. 
Circle  512  on  Reader  Service  Card. 


micro-miniature 


MAGNECRAFT 


Frequency  Monitor 
FCC-approved 

Gates  Radio  Co.,  Quincy,  Ill.,  has 
announced  an  a-m  frequency  moni¬ 
tor  that  guards  the  position  of  a 
broadcaster’s  transmitter  frequency 
with  accuracy  of  ±  2  parts  per  mil¬ 
lion.  A  new  vacuum-type  crystal 
unit  eliminates  air  gap  adjustments 
and  speeds  installation.  A  blanket 
heater  provides  even  heat  to  crystal 
and  oscillator  components.  The  sig¬ 
nal  may  be  connected  direct  to  the 
monitor,  or  transmitter  20  miles  or 
more  from  remote  control  (un¬ 
attended)  transmitter  sites.  Circle 
513  on  Reader  Service  Card. 


Resigned 
fP  for  , 
reliability 


I  II  7  V  /,.?  Balanced  rotary  alamant  with 
/  /  ,  radial  thruat  baaringa  at  both 

/  '  ends  of  ahaft  oparatad  by  the 

7  '  V  .»  balanced  pull  of  twin  coila: 
/  y  /  ntinimlzet  affect  of  gravity,  shock 
I  j  :  ■  and  vibration,  permitting  reliable 
/  /  /  operation  where  other  relays  fall. 
1  /  /  Rugged  frame  and  header  aaaam- 
/  /  bly  of  bridge  type  construction; 
!  /  mlnimizaa  distortion  and  permits 
/  //  reliable  operation  under  vibration, 
7  /  /  shock  and  temperature  sxtremee. 

'  j  i  Reliability  inspactiona  and  tests  cover 
/ '  parts,  materials  and  every  phase  of 
//  aieambly. 

Permanently  adiusted,  ultrasonically 
super  cleaned  and  hermetically  eealed 
under  ideal  conditions:  sale  from  con¬ 
tamination. 


Engineering  Data 

/  Insulation  resistance:  100  megohms,  min. 
Insulation  to  ground:  500  VAC,  RAAS. 

Shock:  lOOg  tor  Urns. 

Vibration:  20g  to  2000  cps 

Operate  Tima:  5  ms.  max.  with  nominal  voltage 

Release  Tima:  3  ms.  maximum. 

Temperature  Range:  65  *C.  to  )25*C. 
Available  with  required  types  of  terminals 
and  mountings  to  meat  a  wide  range  of 
applicable  military  specifications. 

Send  specifications  for  quotation 
or  write  for  litoraturo. 


Synchros 
MIL  type 

Ketay  Dept.,  Norden  Division, 
United  Aircraft  Corp.,  Commack, 


■ 

/ 


To  simplify  your  design  problems 


differentials  for  both  torque  and 
control  systems  are  available. 
Frame  sizes  from  08  to  23  have 
been  designed  for  400  cps  and  60 
cps  applications.  Circle  514  on 
Reader  Service  Card. 


panel  area, 

■|^|j|§^k|  same  scale 

lenffth 

'^MOoTl  1145^ 

side  indicators 


Magnetic  Amplifier 
high  power  output 

Vickers  Inc.,  1815  Locust  St.,  St. 
Louis  3,  Mo.  The  Super  Power  1290 
series  of  power  magnetic  amplifiers 
is  available  in  18  standard  sizes, 
from  500  va  to  more  than  32  kva.  A 
major  feature  is  the  tapewound  gap¬ 
less  core,  which  permits  a  minimum 
of  control  ampere-turns  and  elimi¬ 
nates  the  irregular  performance  re¬ 
sulting  from  air  gaps.  Circle  515 
on  Reader  Service  Card. 


Save  space  on  crowded,  complex  panels 
^  without  sacrificing  readability  or  accuracy. 
Model  1145  provides  accuracy  and  scale 
length  of  conventional  4*/^”  meters  with  Vi 
the  panel  area  and  far  less  weight . . . 

Model  1135  compares  with  conventional 
SVi"  meters.  For  horizontal  or  vertical 
)  mounting.  Feature  dust-proof  cases  with 
clear  plastic  covers.  Center,  top  or  bottom 
zero  position  and  other  variations  so  pointer 
movement  will  conform  with  “human 
S  engineering”  principles.  Side  indicator 
T1  panel  meters  are  an  original  International 
^  Instruments  development,  and  only 

International  offers  you  a  complete  line  with 
scale  lengths  of  2.7",  2.1"  and  1.2"!  Supplied  in  a 
wide  variety  of  standard  and  special  ranges. 

VISIT  OUR  BOOTH  NO.  2811 
AT  THE  I.R.E.  SHOW 

WRITE  NOW  FOR  ENGINEERING  DATA  SHEETS 

. .'.  on  Side  Indicators  and  also  on  our  114"  Ruggedized 
Meters,  1"  and  114"  Ponel  Meters,  VU,  DB  and 
Illuminated  Meters,  and  Miniature  Multitesters. 
Sub-miniature  Rotary  and  Lever  Switches. 

P.O.  Box  2954,  New  Haven  15,  Connecticut. 

Cable:  "INTERINST” 

MINIATURIZATION  HtADQUARTiRS 


*  MODEL  1120 


Ceramic  Element 
high  stability 

U.  S.  SONICS  CORP.,  625  McGrath 
Highway,  Somerville,  Mass.,  has  de¬ 
veloped  U.  S.  100,  a  new  type  of  ce¬ 
ramic  transducer  element  that  is 
extremely  stable  over  a  wide  tem¬ 
perature  range.  Typical  fields  of 
applications  include  missile  systems, 
underwater  sounding,  level  indica¬ 
tors,  sound  reproduction,  telemeter¬ 
ing  and  airborne  sensing  circuits. 
Circle  516  on  Reader  Service  Card. 


international 
instrnments  ine. 
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To  simplify  your  design  problems 


Literature  of 

MATERIALS 


Polyester  Glass  Laminates. 
Continental-Diamond  Fibre  Corp., 
Newark,  Del.,  has  available  a  new 
bulletin  on  low-cost  insulation 
sheets  and  fabricated  parts  of 
polyester  glass-base  Dilecto  and 
Celoron  laminates.  Circle  530  on 
Reader  Service  Card. 


Ceramic  Insulator.  Consolidated 
Electrodynamics  Corp.,  300  N. 
Sierra  Madre  Villa,  Pasadena, 
Calif.  Bulletin  1590A  covers 
Ceramicite,  a  hermetic  sealing  ma¬ 
terial  capable  of  withstanding 
severe  physical  and  thermal 
shocks  without  leaking  or  crack¬ 
ing.  Circle  531  on  Reader  Service 
Card. 


COMPONENTS 


Transistor  Brochure.  General 
Transistor  Corp.,  91-27  138th 

Place,  Jamaica  35,  N.  Y.  Brochure 
G-150A  covers  specifications  on  a 
line  of  improved  high  frequency 
germanium  alloyed  junction  trans¬ 
istors.  Circle  532  on  Reader  Serv¬ 
ice  Card. 


these  useful 


TRANSFORMER 

CATALOCS 


Pulsed  Magnetic  Components. 
Levinthal  Electronic  Products, 
Inc.,  Stanford  Industrial  Park, 
Palo  Alto,  Calif.  Facilities  for  the 
design,  development  and  manufac¬ 
ture  of  pulsed  magnetic  compo¬ 
nents  are  discussed  in  a  recent  4- 
page  folder.  Circle  533  on  Reader 
Service  Card. 


These  two  reference  books  are  invaluable  aids  to  design 
engineers.  They  list  over  1,100  CHICAGO  STANDARD  s/ool 
transformers  .  .  .  hermetically  sealed  and  open  mounting 
units,  for  a  wide  range  of  military  and  industrial  applica¬ 
tions  .  .  .  with  detailed  electrical  and  physical  specifications 
given  on  each  one. 

All  of  the  transformers  listed  in  these  catalogs  are  available 
for  immediate  delivery  through  your  CHICAGO  STANDARD 
distributor.  Write  now  for  your  free  copies. 


Rotary  Relay.  Couch  Ordnance, 
Inc.,  3  Arlington  St.,  North 
Quincy,  Mass.  Data  sheet  1  in¬ 
cludes  mechanical,  electrical  and 
environmental  specifications  for 
the  type  RC  rotary  relay.  Circle 
534  on  Reader  Service  Card. 


EQUIPMENT 


Electronic  Computer.  Royal 
McBee,  Westchester  Ave.,  Port 
Chester,  N.  Y.  LGP-30  gen¬ 
eral  purpose  computer  brochure 
S-526R1  gives  specifications,  basic 
features,  illustrates  major  compo- 


:illCA«0  STANDARD  corpoVatTon 

S02  ADDISON  STREET  •  CHICAGO  18,  ILLINOIS 

Export  Solos:  Robwm  Agoncios,  Inc.,  431  Groonwich  St.,  Now  York  13,  N.  Y. 

Soo  us  at  the  New  York  IRE  Shew  in  Booth  3707 
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the  Week 


nents  and  lists  applications.  Circle 
535  on  Reader  Service  Card. 


A-C  Network  Analyzer.  General 
Electric  Co.,  Computer  Depart¬ 
ment,  Phoenix,  Ariz.  A  4-page 
folder  illustrates  and  describes 
the  model  307  miniaturized  a-c 
network  analyzer  and  its  compo¬ 
nents.  Circle  536  on  Reader  Serv¬ 
ice  Card. 


Has  5-inch  flat  faced,  poat  accelerated  CRT  and 
illuminated,  calibrated  screen.  4  megacycle  band 
width  vertical  amplifier.  10  millivolt  peak-to- 
peak  per  cm  deflection  sensitivity.  Triggered  or 
recurrent  sweeps — variable  from  2  cpa  to  30  kc. 
Exceptionally  slow  sweeps  provid^  throu^ 
use  of  external  capacitors.  Built-in  direct  read¬ 
ing,  regulated  square-wave  voltage  calibrator. 
AC  or  DC  vertical  amplifier  inputs.  Also  fea¬ 
tures  new  “chimney  effect"  cooling  technique 
for  greatly  improved  reliability.  6425 


Range  and  Balance  Unit.  Com¬ 
puter  Engineering  Associates, 
Inc.,  350  N.  Halstead,  Pasadena, 
Calif.  Bulletin  BR  111.1  describes 
a  new  range  and  balance  unit 
which  balances  out  small  inequali¬ 
ties  in  bridge  arm  resistances. 
Circle  537  on  Reader  Service  Card. 


Temperature  Test  Chambers. 
Statham  Development  Corp.,  1845 
Pontius  Ave.,  Los  Angeles  25, 
Calif.  Lightweight,  bench-type 
temperature  test  chambers  are  il¬ 
lustrated  and  described  in  a  4-page 
folder.  Circle  538  on  Reader  Serv¬ 
ice  Card. 


19-inch  Rack  Mount  Oscilloscope  with  3-inch 
CRT.  Identical  horizontal  and  vertical  ampli¬ 
fiers  DC  to  500  kc.  Triggered  or  recurrent 
sweeps  from  1  cps  to  100  kc.  Provides  for  excep- 
tion^ly  slow  (10  seconds  or  more)  sweep  ratM 
through  use  of  external  capacitors.  10  millivolts 
RMS  per  inch  vertical  sensitivity  (14  horizontal) . 
Shock  mounted.  Internal  or  external  locking. 

6379 


Automation.  Control  Design  and 
Fabricate,  Inc.,  30725  Twelve  Mile 
Road,  Farmington,  Mich.  A  4-page 
brochure  illustrates  and  describes 
typical  custom  control  centers  for 
all  types  of  automation  systems 
and  automatic  machinery.  Circle 
539  on  Reader  Service  Card. 


Light  weight,  smaller  size  Portable  Oscilloscope 
with  3-inch  (3RT.  Specifically  designed  for  field 
service  use.  Features  unitized  circuit  modules 
and  ruggedized  construction.  DC  amplifiers 
(both  horizontal  and  vertical)  with  frequency 
coverage  to  4  MC  at  .075  RMS  volts  per  inch 
sensitivity.  2  MC  band-width  has  roll-off  per 
I.R.E.  standard.  Has  telescopic  light  shield  and 
shock  mounted  carrying  case. 


6389 


Digital  Servo  Indicator.  Gil¬ 
more  Industries,  Inc.,  13015  Wood¬ 
land  Ave.,  Cleveland  20,  Ohio.  A 
two-page  bulletin  describes  the 
features,  applications  and  specifi¬ 
cations  of  the  model  143  direct 
reading  digital  servo  indicator. 
Circle  540  on  Reader  Service  Card. 


Portable  Oscilloscope  with  5-inch  CRT  and 
illuminated  calibrated  screen.  Features  identical 
amplifiers  DC  to  750  KC — 1  cycle  to  750  KC. 
Rise  time  approx.  .5  microseconds.  Sensitivity 
20  MV  RMS  vertical  (30  horizontal).  Recur¬ 
rent  or  Triggered  sweep.  Frequency  coverage 
from  1  cps  to  100  kc  in  5  calibrated  decade 
ranges  with  vernier  control  of  10  to  1.  Has 
External  Sync  for  synchronizing  and  triggering 
the  built-in  sweep  generator  from  external  sig¬ 
nals.  Shock  mounted. 


FACILITIES 


Plant  and  Product.  Farwell 
Metal  Fabricating,  81  West  Fair- 
field  Ave.,  St.  Paul  7,  Minn.  A  new 
and  informative  brochure  on 
“Space  Age”  contract  manufactur¬ 
ing  shows  the  scope  of  the  com¬ 
pany’s  manufacturing  capabilities 
in  a  quick  reference  manual. 
Circle  541  on  Reader  Service  Card. 
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PLANTS  AND  PEOPLE 


IRE  President  Wears  3  Hats 

This  year’s  president  of  the  Institute  of  Radio  Engineers  is  Austrian- 
born  Ernst  Weber,  58,  president  since  1957  of  the  Polytechnic  Institute 
of  Brooklyn.  Weber  takes  on  a  year  of  constant  travel  and  a  third  presi¬ 
dential  responsibility — he  also  heads  the  Polytechnic  Research  &  Develop¬ 
ment  Co. — and  adds  another  rift  in  a  career  already  split  among 
education,  research  and  industry. 

The  genial  and  indefatigable  Weber  found  his  earliest  interests  in  phi¬ 
losophy,  but  was  trained  as  an  engineer  and  researcher.  After  secondary 
school,  he  enrolled  at  two  colleges,  working  tow’ard  his  Ph.  D.  at  the  Uni¬ 
versity  of  Vienna  (1926)  and  pursuing  his  technological  training  at 
Vienna’s  Technical  University.  “Times  were  hard  then,’’  he  says,  “and 
I  could  make  a  little  money  tutoring  at  the  technical  college.’’ 

He  took  his  Dipl.  Ing.  there  in  1924  and  went  to  work  as  a  researcher 
for  Siemens-Vienna,  continuing  to  study  for  his  Sc.  D.,  which  he  got  in 
1927.  He  specialized  in  high-frequency  and  microwave  research,  collected 
a  sizable  portfolio  of  patents  in  that  field.  In  1929  he  transferred  to 
Siemens  headquarters  in  Berlin,  remaining  there  only  a  year.  A  friend 
told  him  that  Brooklyn  Poly  had  a  visiting  professorship  open,  and  he 
came  to  the  U.  S.  in  1930.  Except  for  vacations,  he’s  been  here  ever  since. 

As  an  educator,  Weber  has  worked  mostly  with  graduate  studies  in 
engineering,  and  with  research.  He  was  instrumental  in  the  e.stablish- 
ment  of  Poly’s  million-dollar  Microwave  Research  Institute,  was  research 
v-p  of  the  school  when  the  death  of  Harry  Rogers  in  June  1957  pushed 
him  into  the  presidency. 

Out  of  the  college’s  wartime  microwave  research  grew  Polytechnic 
Research  &  Development,  started  in  1943  to  fabricate  metallized  glass 
attenuators  which  the  school’s  radar  researchers  had  developed.  Neither 
glass  nor  metal  fabricators  would  handle  the  job,  so  the  school  set  up  its 
own  production  facility.  The  firm  is  now  a  $4-to-$5-million  corporation 
whose  profits  inure  to  stockholders — with  the  school  holding  most  of 
the  stock. 

“Business  is  not  too  much  different  from  the  field  of  education,’’  Weber 
comments.  “In  either  case,  you  get  people  to  do  things  they  like,  or  get 
them  to  like  the  things  they  do.’’  Brooklyn  Poly’s  mushrooming  growth 
attests  the  success  of  his  philosophy. 

Weber  was  married  in  1936  to  an  American  woman,  also  an  Sc.  D. 
(in  physical  medicine).  Joint  interests — besides  the  rich  ones  of  the 
arts  and  sciences — include  a  place  on  Candlewood  Lake,  near  Milford, 
Conn.  “It’s  a  consuming  hobby,’’  Weber  smiles;  “we  like  our  view  of 
the  lake — which  means  I  cut  trees  constantly  to  keep  the  view  clear.” 
The  Doctors  Weber  also  love  mountainclimbing,  expect  to  hazard  Mt. 
Hood  “this  year — after  Wescon.” 


Engineers  Set 
for  Convention 

A  COMPREHENSIVE  54-session  pro¬ 
gram  has  been  arranged  for  the 
1959  IRE  National  Convention  on 
March  23-26  in  New  York  City. 
Thirty-three  sessions  will  be  held 
at  the  Waldorf-Astoria  Hotel  and 
21  at  the  New  York  Coliseum.  (In 
listing  the  program,  locations  are 
referred  to  as  WA  and  C,  respec¬ 
tively.)  An  attendance  of  55,000  en¬ 
gineers  and  scientists  is  expected. 

Highlighting  the  technical  pro¬ 
gram  will  be  a  special  symposium 
on  Tuesday  evening,  March  24,  in 
which  the  nation’s  leading  experts 
will  discuss  “Future  Developments 
in  Space”. 

The  full  program  of  papers  and 
authors  follows: 

Monday  Afternoon 
March  21 

1.  Adaptive  Control  Processes  and  Allied 

Systems  (WA) 

On  Adaptive  Control  Processes,  by  R.  Bell¬ 
man  and  R.  E.  Kalaba,  The  Rand  Corp. 

Dsnainie  Programming  Approach  to  .Adap¬ 
tive  Control  Processes,  b\  M.  Freimer,  Lincoln 
Lab,  MIT. 

On  the  Optimum  Synthesis  of  Multipole 
Systems  in  the  Wiener  Sense,  by  H.  C.  Hsieh 
and  C.  T.  Leondes,  U.  of  Calif. 

On  .Adaptive  Control  Systems,  by  L.  Braun, 
Jr.,  Polytech.  Inst.  Brooklyn. 

Extension  of  Phase  Plane  Analysis  to  Quan¬ 
tized  Systems,  by  P.  H.  Ellis,  Sperrv’  Gyroseope. 

2.  Vehicular  Communications  (WA) 

An  Analysis  of  Radio  Flutter  in  Future 
Communcations,  by  N.  W.  Feldman,  U.  S. 
Arms'  Signal  R&'D  Lab. 

Radio  Set,  AN/GRC-59,  Rugged,  Reliable 
Design  for  Tactical  Usage,  by  J.  C,  Shannon, 
Philco  Corp. 

A  New  .Approach  to  Compactness  in  Mobile 
Radiotelephone  Design,  by  W'.  Ornstein,  In¬ 
ternational  Systcoms  Ltd. 

A  New  Nfanual  Mobile  Telephone  System, 
by  A.  F.  Culbertson,  Lankurt  Electric  Co.  Inc. 

Performance  of  “Low-Plate-Potential”  Tube 
Types  at  Mobile-Communications  Frequencies, 
bv  R.  J.  Nelson  and  C.  Gonzalez,  RC.A. 

3.  Engineering  Writing  and  Speech 

(WA) 

Using  the  Psychological  .Approach  in  Scien¬ 
tific  W'riting,  by  J.  L.  Kent,  Datex  Corp. 

An  Effectual  .Approach  to  an  Orally  Pre¬ 
sented  Paper,  by  1.  J.  Fong,  Minneapolis,  Minn. 

A  Self-Improvement  Program  for  Engineer¬ 
ing  W'ritcrs,  by  A.  II.  Cross,  Raytheon  Mfg. 

Read  Your  Speech,  by  E.  W.  Still,  GE. 

Subjectivity  versus  Objectivity  in  the  Tech¬ 
nical  Report,  by  S.  Cohen,  Ampex  Corp. 

4.  Radio  Frequency  Interference  (WA) 

Standard  Nleasurement  Parameters  for  Phe¬ 
nomena  Distributed  in  Time  and  Frequenev, 
by  E.  W.  Chapin,  FCC. 

Magnetic  Field  Pickup  for  Low-Frequency 
Radio-Interference  Measuring  Sets,  by  M.  Ep¬ 
stein  and  R.  B.  Shulz,  .Armour  Res.  Found., 
Illinois  Inst.  Tech. 

Microwave  Duplexer  Tube  Characteristics 
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On  display  at  Booths  1307-1309 


We  will  show  a  representative  collection  of 
Special  and  Standard  Timers  token  from  our 
broad  line  . . .  including  our  new  Punched  Tape 
Programmer  in  operation. 

Several  of  our  engineers  will  be  in  attendance  to  discuss  your 
control  problems  with  you  and  tell  you  how  the  Programmer  can 
be  applied  in  your  manufacturing  to  automate  production,  test¬ 
ing  and  other  operations. 


AfRUote^line  Electric  Cempeny 


INDUSTRIAL  TIMER  CORPORATION 

1409  McCARfER  HIGHWAY,  NEWARK  4.  N  J. 
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NICAD  nickel  cadmium 
sintered  plate  battery 


With  a  reputation  for  providing  top  security.  The  Mosler  Safe 
Company  must  be  certain  that  its  Century  Bank  Alarm  system  will 
perform  reliably  under  any  conditions. 

A  NICAD  nickel  cadmium  battery  makes  such  performance  a 
certainty.  Should  the  main  power  source  fail,  the  NICAD  battery 
provides  vital  stand  by  power. 

NICAD  sintered  plate  batteries  were  chosen  by  Mosler  on  the 
basis  of  proved  dependability  and  long-term  service— a  combination 
through  which  NICAD  offers  long-range  economy.  Additionally, 
NICAD  offers  cycle  life  which  far  exceeds  that  of  any  other  battery 
. . .  peak  operational  efficiency  under  severe  conditions  . . .  low  in¬ 
ternal  resistance  that  creates  high  discharge  rates  . . .  capacity  range 
from  Vi  to  over  1 50  ampere  hours. 

For  more  information  on  the  adaptability  of  NICAD  batteries 
to  signal  alarm  systems,  air  and  space  craft,  microwave  and  tele¬ 
metering  devices,  and  similar  equipment,  request  Bulletins  501 
and  501 A  from  NICAD  Division,  Gould-National  Batteries,  Inc., 
Easthampton,  Mass. 


NICflD 


NICKEL  CADMIUM 
ALKALINE 

STORAGE  BATTERIES 


Under  Spurious  Radiation  Conditions,  by  I. 
Reingold,  U.  S.  Army  Signal  R&D  Lab. 

Technical  Considerations  in  the  Assignment 
of  Operating  Frequencies  in  a  Communica¬ 
tions  Ssstem,  by  O.  M.  Salati,  U.  of  Penna. 
and  R.  A.  Rosien,  Hughes  Aircraft  Co. 

Precipitation  Static  at  ffigh  Altitude,  by 
L.  A.  Ilartman  and  F.  B.  Pogust,  Airborne 
Instruments  Lab. 

Precipitation-Generated  Interference  in  Jet 
Aircraft,  by  R.  L.  Tanner  and  J.  E.  Nanevicz, 
Stanford  Res.  Inst. 

5.  Engineering  Management  Techniques 

(WA) 

The  ‘‘Maximum”  Manager  in  Research  and 
Development,  by  M.  A.  Williamson,  Penn. 
State  U. 

Marketing  Factors  in  Research  and  Develop¬ 
ment,  by  II.  M.  Rainie,  Jr.,  Stewart,  Dougall 
and  .\ssociates. 

Obtaining  Capital  for  the  Smaller  Electron¬ 
ics  Firm — Methods  and  Pitfalls,  by  C.  M. 
Bower,  Utilities  and  Industries  Management 
Corp. 

Simulation  Techniques  for  Understanding 
R  &  D  Management,  by  E.  B.  Roberts,  MIT. 

6.  Production  Techniques  (C) 

Microcircuitr\ — A  New  .\pproach  to  Minia¬ 
turization,  Producibility,  and  Reliability,  by 
W.  D.  Fuller,  Varo  Mfg.  Co.,  Inc. 

Insulated  Flexible  Printed  Wiring  Tech¬ 
niques,  by  W.  B.  Wilkens,  Sanders  Associates. 
Inc. 

A  Semiautomatic  Transistor  Testing  Ma¬ 
chine,  by  E.  Millis,  Texas  Instruments  Inc. 

The  Development  of  .Automatic  Machincrv 
for  Making  Electron-Tube  Stems,  bv  M.  M. 
Bell,  RCA. 

Microminiaturization,  by  D.  W.  Moore, 
Sersomechanisms,  Inc. 

7.  Navigation  and  Traffic  Control  (C) 

Loran-B  Precision  Navigation,  by  W.  J. 
Romer,  U.  S.  Coast  Guard. 

A  Synthetic  Future  Environment  for  Analy¬ 
sis  of  Radar  Beacon  System  Capacity,  by  A. 
Ashley  and  F.  H.  Battle,  Jr.,  .Airborne  Instru¬ 
ments  Lab.,  Inc. 

Air  Traffic  Control  Computer,  by  A.  G.  Van 
Alstyne  and  M.  11.  Nothman,  Gilfillan  Bros., 
Inc. 

Use  of  .Airport  Surface  Detection  Radar  as 
a  Tool  in  Airport  Research,  by  M.  .A.  War- 
skow,  .Airborne  Instruments  Lab.,  Inc. 

An  Improved  Instrument  Low  .Approach 
System  Compatible  with  Tacan,  by  M.  Kar- 
pdes  and  E.  G.  Parker,  ITT  Labs.,  Inc. 

8.  Electronic  Devices  (C) 

The  Field  Effect  Tetrode,  by  H.  A.  Stone, 
Jr.,  Bell  Telephone  Labs.,  Inc. 

A  Theory  of  the  Tecnetron,  by  A.  V.  J. 
Martin,  Carnegie  ’nst.  Tech. 

A  Simple  and  Flexible  Method  of  Fabri¬ 
cating  Diffused  NPN  Silicon  Power  Transis¬ 
tors,  bv  L.  D.  Armstrong  and  H.  D.  Harmon, 
RCA. 

A  Twenty-Ampere  Switching  Transistor,  by 
T.  P.  Nowalk,  W'estinghouse  Electric  Corp. 

Drift  Considerations  in  l.ow-Level  Direct- 
Coupled  Transistor  Circuits,  by  J.  R.  Biard 
and  \A‘.  T.  Matzen,  Texas  Instruments,  Inc. 

V'ideo  Crystal  Tester,  by  Y.  J.  Lubkin,  Air¬ 
borne  Instruments  Lab. 


Tuesday  Morning 
March  24 

9.  New  Techniques  for  Analysis  (WA) 

Simplified  Method  of  Determining  Transient 
Response  from  Frequency  Response  of  Linear 
Networks  and  Systems,  by  V.  S.  Levadi,  Ohio 
State  U. 

A  New  Method  of  Analysis  of  Sampled-Data 
Systems,  by  ,A.  Papoulis,  Polytech.  Inst.  Bklyn. 

Statistical  Filter  Theory  for  Time-Varying 
Systems,  by  E.  C.  Stewart  and  G.  L.  Smith, 
Ames  Res.  Center. 

On  the  Phase  Plane  Analysis  of  Nonlinear 
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11.  Broadcasting — I  (WA) 

FM  Carrier  Techniques  in  the  RCA  Color 
Video  Tape  Recorder,  by  R.  D.  Thompson, 
RCA  Labs. 

A  Deleter-Adder  Unit  for  TV  Vertical  In- 
ter\al  Test  Signals,  by  ).  R.  Popkin-CIurman 
and  F.  DavidoS,  Telechrome  Mfg.  Cotp. 

An  Electro-Servo  Control  System  Capable  of 
Correcting  Zero  Point  Zero  Five  Microsecond 
Rotational  Erron,  by  W.  Barnhart,  Ampex 
Corp. 

Transistorized  Video  Switching,  by  J.  VV. 
Wentworth,  C.  R.  Monro,  and  A.  C.  Luther, 
Jr.,  RCA. 

A  New  Approach  to  Low  Distortion  in  a 
Transistor  Power  Amplifiet,  by  H  J.  Paz,  RC.A. 


12.  Contribntions  .to  Stereo  Sound 
Reproduction  (WA) 

The  "Null  Method”  of  Azimuth  Alignment 
in  Multitrack  Magnetic  Tape  Recording,  by 
A.  C.  Evans,  RCA. 

'ITiree-Channel  Stereo  Playback  of  Two 
Tracks  Derived  from  Three  Microphones,  by 
P.  \V.  Klipsch,  IClipsch  and  Associates. 

Study  of  a  Two-CJhannel  Cylindrical  Ceramic 
Transducer  for  Use  in  Stereo  Phonograph 
Cartridges,  by  C.  Cermano,  Clevite  Electronic 
Components. 

The  Single  Stereophonic  Amplifier,  by  B.  B. 
Bauer  and  ).  M.  Hollywood,  CBS  Labs. 

A  Frame-Grid  Audio  Pentode  for  Stereo 
Output,  by  J.  L.  McKain  and  R.  E.  Schwab, 
Sylvania  Electronic  Tubes. 

Design  Considerations  for  Stereo  Cartridges, 
by  J.  H.  McConnell,  Electro-Sonic  Labs.,  Inc. 

Status  Report  on  Sterewhonic  Recording 
and  Reproducing  Equipment,  by  W.  S.  Bach¬ 
man,  Columbia  Records. 


13.  Engineering  Management — II  (WA) 

The  .\d\anced  Research  Projects  Agency — 
Operations  and  Plans,  by  J.  E.  Claoc,  Tbe 
Pentagon. 

Planning  and  Managing  a  Multi-Company 
Electronic  Systems  Program,  by  E.  G.  Fubini, 
.Airborne  Instruments  Lab. 

Intra-Company  Systems  Management,  by 
II.  II.  Goode,  U.  of  Michigan. 


14.  Medical  Electronics — 1  (C) 

.A  Data  System  for  Physiological  Experiments 
in  Satellites,  by  M.  A.  McLennan,  W'right  Air 
Dcvel.  Center. 

.A  Logical  Structure  for  Diagnosis  Based  on 
Probability,  by  S.  Rush,  Syracuse  U. 

Microwave  Radiation  as  a  Tool  in  Biophysi¬ 
cal  Research,  by  C.  Susskind,  B.  S.  Jacobson, 
and  S.  B.  Prausnitz,  U.  of  Calif. 

The  Reliability  Problem  in  Machines  and 
in  Nature,  W.  B.  Bishop  and  J.  A.  LaRochelle, 
.Air  Force  Cambridge  Res.  Center. 

Respiratory  Control  of  Heart  Rate:  Laws 
Derived  from  Analog  Computer  Simulation, 
by  M.  E.  Clynes,  Rockland  State  Hospital. 


15.  Land  and  Space  Electronics  (C) 

.Application  of  Satellite  Doppler  Shift  Meas¬ 
urements. 

Part  I — Satellite  Frequency  Measurements, 
by  O.  P.  Layden  and  H.  D.  Tanz.man, 
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Time-Varying  Systems,  by  R.  Whitbeck,  Cor¬ 
nell  .Aeronaut.  Lab.,  Inc. 

On  the  Use  of  Crowing  Harmonic  Ex¬ 
ponentials  to  Identify  Static  .Nonlinear  Oper¬ 
ators,  by  J.  H.  Lory,  D.  C.  Lai,  and  W,  H. 
Huggins,  The  Johns  Hopkins  U. 


10.  Nuclear  Instrumentation  Tech¬ 
niques— I  (WA) 

A  I'ransistorized  Nuclear  Reactor  Count 
Rate  Channel,  by  J.  H.  Cawley,  General 
Dynamics  Corp. 

Transistorized  Source-Range  Reactor  Instru¬ 
mentation,  by  R.  R.  Hoge,  Bendix  Aviation 
Corp. 

A  Two-Dimensional  Kidcsorter,  by  R.  Chase, 
Brookhaven  National  Lab. 

.A  Transistorized  Pulse  Height  Analyzer,  by 
R.  T.  Craveson,  U.  S.  A.  E.  C. 


A  UT  TO  6IVE  THE 
DE8I6HER  THAHSFORMERS  FOR 
IS%  OF  ALL  APPUCATIORS 

A  complete  set  of  12  preci¬ 
sion  matched  miniature 
transformers.  Each  covering 
a  portion  of  the  normal  ran^ 
of  impedance  ratios  used  in 
transistor  circuitry.  The  com¬ 
plete  kit  of  12  transformers, 
test  socket  and  design  man¬ 
ual  in  instniment  case. 

/«=-,  *44“ 


& 


Military  Electronics  Engintor 


Instrument  Engineer 


Each  transformer  has  complete  and  accurate 
specification  covering  all  characteristics  of 

•  FREQUENCY  RESPONSE 

•  PHASE  SHIFT 

•  PERMISSIBLE  POWER  LEVEL 

•  DISTORTION 

•  IMPEDANCE  RATIO 

•  EFFECT  OF  UNBALANCED  DC 

With  these  transformers  and  their  complete 
specifications  the  design  engineer  will  know 
the  “when  . . .  why  . . .  and  how”  of  trans¬ 
former  application  in  his  circuitry. 
Transformers  immediately  and  permanently 
available  for  prototype  work  and  with  all 
the  information  necessary  to  generate  a 
final  production  specification. 

See  your  Industrial  Distributor  or  write. 


A  tinw  saver;  elimination  of 
multiple  purchase  of  stock  trans¬ 
formers  with  inadequate  data, 
or  costly  procurement  of  custom 
transformers  at  the  breadboard 
stage. 

These  high  quality  transformers 
conveniently  packaged  in  a 
working  engineers  kit  are  bifilar 
wound  with  a  complete  four 
winding  eight  terminal  configu¬ 
ration. 
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TWIN  CONTACT 
MINIATURES 


CHOPPERS 


Eleven  types, 
both  single  and 
double  pole. 

Long  life. 

Low  noise  level. 

Extreme  reliability. 

Write  for 
Catalog  515. 


STEVENS 

INCORPORATED 

ARNOLD 

7  ELKINS  STREET 
SOUTH  BOSTON  27,  MASS. 
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U.  S.  Army  Signal  R&D  Lab. 

Part  II — Slant  Range  at  Nearest  Approach, 
by  II.  P.  Miitchinson,  U.  S.  Army  Signal 
R'&D  Lab. 

Sputnik  II  as  Observed  by  C-Band  Radar, 
by  I).  K.  Barton,  RCA. 

Free-Rotor-Gsro  Stabilized  Inertial  Refer¬ 
ence  Platform,  by  T.  Mitsutoini,  North  Amer¬ 
ican  .\viation,  Inc. 

Ground  Clutter  Isodops  for  Coherent  Bi¬ 
static  Radar,  by  II.  A.  Crowder,  Hughes 
Aircraft  Co. 

Land  N'ehicle  Guidance  by  Radar,  by  Y. 
Chu  and  P.  N.  Buford,  Westinghouse. 

16.  Panel:  Widening  Horizons  in  Soiid- 
State  Electronics  (C) 

Ferrites  and  .\Iicrowaye  Solids,  by  C.  L. 
Hogan,  Motorola,  Inc. 

Solid-State  Energy  Sources,  by  VV.  J.  Vander 
Grintcn,  GE. 

Advanced  Semiconductors,  by  W.  M.  Web¬ 
ster,  Jr.,  RCA. 

Tuesday  Afternoon 

17.  Information  Theory  (WA) 

Information  Rate  from  the  Viewpoint  of 
■  Inductise  Probability,  by  L.  S.  Schwartz,  B. 

:  Harris,  and  .\.  Hauptschein,  NYU. 

Binary  Relay  Communication  and  Decision 
j  Feedback,  by  j.  J.  Metzner,  NYU. 

j  Results  of  a  Geometric  .\pproach  to  the 
Tlicory  and  Construction  of  Nonbinary,  Mul¬ 
tiple  Error,  and  Failure  Correcting  Codes,  bv 
B.  M.  Dwork  and  R.  M.  Heller,  Westinghouse. 
An  .\pplication  of  the  Tlicory  of  Games  to 
I  Radar  Reception  Problems,  by  N.  |.  Nilsson, 
Rome  .\ir  Deyelop.  Center. 

Perception  Simulation  Experiments,  by  F. 

I  Rosenblatt,  Cornell  .\eronaut.  Lab.,  Inc. 

18.  Nuclear  Instrumentation  Tech¬ 
niques — II  (WA) 

A  1  ransistorized  Cold  Cathode  Decade 
Counter,  bv  H.  Sadowski  and  M.  E.  Cassidy, 
AEC. 

A  High  Sensitivity  Semiconductor  Diode 
Modulator  for  D-C  Current  Measurement,  bv 
H.  E.  DeBolt,  Fairchild  Camera  and  Instru¬ 
ment  Corp. 

Control  Concepts  for  Nuclear  Ramjet  Re¬ 
actors,  by  R.  E.  Finnigan,  Livermore  Lab. 

Low  Background  Nuclear  Counting  Equip¬ 
ment,  by  H.  D.  IxVine,  R.  T,  Graveson,  and 
A.  L.  Charlton,  ,AEC. 

19.  Broadcasting — II  (WA) 

Possibilities  of  Major  Simplifications  in  Color 
Television  Live  Cameras  and  Recording  De¬ 
vices  Through  the  Use  of  Chroma  Field 
Switching  and  Subsequent  ,\utomatic  Color 
Balance,  by  W.  L.  Hughes,  Iowa  State  College. 

Report  of  T.\SO  Committee  1.1  on  Cor¬ 
relation  of  Picture  Quality  and  Field  Strength, 
by  C.  M.  Braum,  Joint  Council  on  Educational 
TV,  and  W.  L.  Iliighes,  loyva  State  College. 

Report  of  TASO  Committee  5.4  on  Fore¬ 
casting  Television  Service  Fields,  by  .\.  H. 
LaGrone,  U.  of  Texas, 

A  New  Wireless  Microphone  for  TV  Broad¬ 
casting.  by  P.  K.  Onnigian,  KBET-'rV. 

A  Television  Program  .\utomation  System 
Using  Beam  Switching  Tubes  with  Shift  Regis¬ 
ter  Circuitry,  bv  F.  C.  Grace,  Visual  Electron¬ 
ics  Corp. 

20.  Speech  and  Circuits  (WA) 

Speech  Bandwidth  Compression  yvith  Vo¬ 
coders.  by  F.  H.  Slaymaker,  Stromberg-Carlson 

Audio  .\pplications  of  a  Sheet-Beam  De- 
fleetion  Tube,  by  J.  N.  Van  Scoyoc,  ,\rmour 
Res,  Found. 

A  Drift-Free  Direct  Coupled  Amplifier  Uti¬ 
lizing  a  Clipper-RC  Feedback  l.oop,  by  J.  N. 
Van  Scoyoc  and  E.  S.  Gordon,  Armour  Res. 
Found. 

The  Application  of  the  Voltage  Variable 
Semiconductor  Capacitor  in  Automatic  Sweep 
Circuits  and  “Signal  Seeking”  Receivers,  by 


J.  Black,  Pacific  Semiconductors  Inc. 

An  .Analysis  of  a  Transistorized  Class  "B” 
Vertical  l')eflection  System,  by  Z.  Wiencck 
and  J.  E.  Bridges,  Warwick  Mfg.  Corp. 

21.  Medical  Electronics — II  (C) 

Recent  .Advances  in  Medical  Electronics,  by 
V.  K.  Zworykin,  RC.A  I.abs. 

An  Electronic  Electrode,  bv  J.  W.  Moore 
and  J.  del  Castillo,  Nat.  Inst.  Health. 

Transistor  W'aveform  Generators,  by  G.  N. 
Webb  and  R.  N.  Glackin,  The  Johns  Hopkins 
Hosp. 

Cardiac  Pacing-Stimulation  by  Very  Portable 
Equipment,  bv  D.  G.  Kilpatrick,  .Atronic  Prod¬ 
ucts,  Inc. 

The  Design  of  a  Fetal  Phonocardiotacho- 
meter,  bv  11.  S.  Sawyer,  Airborne  Instruments 
Lab.,  Inc. 

22.  Reliability  Techniques  (C) 

Development  and  Utilization  of  Redundant 
Systems,  by  S,  Nozick,  Hughes  Aircraft  Co. 

High  Reliability  Statistically  Demonstrated, 
by  B,  L.  Weller,  Vitramon,  Inc. 

Circuit  Redundancy,  bv  J.  H.  S.  Chin, 
Sperry  Gyroscope  Co. 

.An  Original  Reliability  Program  for  a  De¬ 
velopment  Project,  by  K.  S.  Packard.  .Airborne 
Instruments  I.ab..  Inc. 

Failure  Indication  Considered  as  a  Problem 
in  Sequential  Analysis,  by  W.  B.  Bishop,  .Air 
Force  Cambridge  Res.  Center. 

23.  Microwave  Tubes  (C) 

Microwave  Detection  yvith  Vacuum  Tube 
Diodes,  bv  N.  E.  Dye,  J.  Hessler,  Jr.,  A.  J. 
Knight,  R.  .A.  Niiesch,  and  G.  Papp,  ITr  Labs. 

Priming  Techniques  for  Reducing  Jitter  on 
Pulsed  Reflex  Klystrons,  by  P.  .A.  Crandell, 
National  Co.,  Inc. 

,A  Multiple  Frequency  Local  Oscillator,  by 
C.  W.  Flynn,  ITT  Labs. 

Selective  Signal  Suppression  and  Limiting  in 
Traveling-Wave  Tube  .Amplifiers,  by  H.  J. 
W'olkstein  and  E.  Kinaman,  RC.A. 

\  New  Backward-W'ave  Oscillator  for  the 
4  to  5-Millimcter  Region,  by  J.  .A.  Noland  and 
L.  D.  Cohen,  Svlvania  Electric  Products,  Inc. 


Tuesday  Evening 

24.  Panel:  Future  Developments  in 

Space  (WA) 

Space  Philosophy,  by  L.  V.  Berkner,  National 
Acad,  of  Sciences. 

Engineering  Needs,  bv  F.  11.  Griswold,  S.AC. 
Space  Vehicles,  by  G.  H.  Stoner,  Boeing 
Aircraft  Co. 

Space  Engineering,  by  O.  G.  Villard,  Jr., 
Stanford  U. 

Communications  and  Data  Transmission,  by 
C.  S.  Shaw,  Radiation.  Inc. 

Space  Navigation,  bv  L.  E.  Root,  Lockheed 
Aircraft  Co. 

Military  .Applications,  by  J.  M.  Gavin.  Ar¬ 
thur  D,  i.ittle,  Inc. 

Biophysical  Problems  of  Space  Travel,  by 
T.  C.  Hclvey,  U.  of  Kansas. 

Medical  .Asi>ccts,  by  O.  H.  Schmitt,  U.  of 
Minnesota. 

Space  Science,  by  H.  E.  Nesvell,  Nat.  .Aero. 
&  Space  Agency. 

Wednesday  Morning 
March  25 

25.  The  Statistical  Theory  of  Sig^nals 
and  Circuits  (WA) 

Coding  a  Discrete  Information  Source  with 
a  Distortion  Measure,  by  C.  E.  Shannon,  MIT. 

The  Probability  Density  of  the  Output  of 
a  Filter  yvhen  the  Input  is  a  Random  Tele¬ 
graphic  Signal,  by  J.  A.  McFaddcn,  Purdue  U. 

On  the  Solution  of  an  Eigen  Value  Equa¬ 
tion  of  the  Wieuer-Hopf  TypH:  Defined  in 
Finite  and  Infinite  Ranges,  by  R.  Mittra,  U. 
of  Illinois. 

Optimum  Estimation  of  Impulse  Response 
in  the  Presence  of  Noise,  by  M.  J.  Levin, 
Columbia  U. 
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An  Approximate  Method  of  Computing 
Modulation  Products,  by  J.  L.  Ekstrom,  Elec¬ 
tronic  Communications,  Inc. 
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26.  Radio  and  Television  Receivers 
(WA)  ^ 

Considerations  in  Transistor  Automobile  Re- 
ceiser  Front-End  Design,  by  R.  Martinengo, 
Raytheon  Mfg.  Co. 

A  Five-Transistor  Automobile  Receiver  Em- 
plosing  Drift  Transistors,  bv  R.  A.  Santilli  and 
C.  F.  W  heatley,  RCA. 

Improvements  in  Detection,  Cain  Control, 
and  .\udio  Driver  Circuits  of  Transistorized 
Broadcast  Band  Receivers,  by  R.  V.  Fournier 
and  D.  Thorne,  RC.A. 

Application  of  Rotationally  Nonsymmetrical 
Electron  Lenses  to  TV  Image  Reproduction, 
by  D.  Tajlor,  N.  Parker,  and  N.  Frihart, 
Motorola,  Inc. 

A  High  Sensitivity  Ultrasonic  Microphone, 
by  P.  Desmares  and  R.  Adler,  Zenith  Radio 
Corp. 


27.  Component  Parts — I  (WA) 

Progress  Report  on  Ad  Hoc  Group  Study 
on  Specifications,  by  E.  J.  Nucci,  O.ASD  Res. 
and  Eng.,  Pentagon. 

Trend  of  Things  to  Come,  by  C.  H.  Lewis, 
ARDC,  .\ndrews  .\FB. 

Review  of  the  Capacitor  Art,  by  L.  Kahn, 
Acrovox  Corp. 

Electronic  Materials  —  An  Industry-Wide 
Problem,  by  A.  M.  Hadley,  Advisory  Croup  on 
Electronic  Parts. 

A  New  Method  for  Maintaining  Uniform 
Cooling  Airflow  during  Maintenance  and  Op¬ 
eration,  by  A.  Perlmutter,  Sylvania  Electric. 


28.  Digital  Telemetering  (WA) 

Digital-to-Analog  Conversion  and  Multiplex¬ 
ing,  by  D.  Block  and  M.  Palevsky,  Packard 
Bell  Computer  Corp. 

A  High-Speed,  .Airborne  Digital  Data  Ac¬ 
quisition  System,  by  S.  Cogan  and  W.  K.  Hod- 
der.  Consolidated  Elcctromnamics  Corp. 

.A  System  for  Editing  and  Computer  Entry 
of  Flight  Test  Data,  by  S.  F.  Higgins,  Con¬ 
solidated  Electrodsnamics  Corp. 

The  Use  of  a  Fractional  Bistable  Multivi¬ 
brator  Counter  in  the  Design  of  an  .Automatic 
Discriminator  Calibrator,  by  M.  W.  Williard 
and  G.  F.  .Anderson.  Dsnatronics,  Inc. 

Analysis  of  Multiplex  Error  in  FM/FM  and 
P.AM/FM/FM  Telemetn-,  bv  J.  Schenck  and 
W.  F.  Kennedy,  .AVCO  Mfg.  Corp. 

Comments  Relative  to  the  .Application  of 
PCM  to  .Aircraft  Flight  Testing,  by  R.  S. 
Djoriip.  Epsco,  Inc. 

29.  Symposium:  Psychology  and  Elec* 
ironies  in  the  Teaching-Learning 
System  (WA) 

Teaching  Machines,  by  B.  F.  Skinner,  Har¬ 
vard  U. 

Teaching  Physics  bv  Television,  bv  H.  E. 
W'hite,  U.  of  Calif. 

Preliminary  Studies  in  .Automated  Teaching, 
by  R.  F.  Magcr,  Fort  Bliss,  Texas. 

Problems  and  Possibilities  of  Electronic  Sys¬ 
tems  jn  Higher  Education,  by  C.  R.  Carpenter, 
Penn ‘State  U. 


30.  Communication  by  Scatter  System 
(C) 

Predicting  the  Performance  of  Long-Distance 
Tropospheric  Communication  Circuits,  by  A. 
P.  Barsis,  K.  ,A.  Norton,  and  P.  L.  Rice,  Nat. 
Bureau  of  Standards. 

A  Study  of  the  Economic  and  Technical 
Feasibility  of  Utilizing  Tropospheric  Scatter 
Links  in  the  National  Network  of  Korea,  by 
C.  A.  Parry,  Page  Communications  Engineers, 
Inc. 

A  Formalized  Procedure  for  the  Prediction 
and  .Analysis  of  Multichannel  Tropospheric 
Scatter  Circuits,  by  C.  A.  Parry,  Page  Com¬ 
munications  Engineers,  Inc. 

Multibeam  Transhorizon  Tropospheric  Com¬ 
munications,  by  J.  H.  Vogelman,  J.  L.  Ryer- 
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Reliability  Testing 

AUTOMATED  FOR  YOU 

at  United  States  Testing  Company 


You  can  profit  from  the  cost-saving,  time-saving  digital  read-out  sys¬ 
tem  which  automates  Quality  Assurance  programs  done  by  United 
States  Testing  Company.  Now,  under  all  environmental  conditions, 
readings  can  be  machine-recorded,  error-free,  every  3  seconds  with 
accuraci>‘s  of  0.1%.  Reliability  of  resistors,  capacitors,  semi-conduc¬ 
tors,  transformers  and  other  components . . .  also  systems . . .  can  be 
predicted  quickly  and  economically... failures  analyzed.  Tests  meet 
military,  government  and  commercial  specifications. 

Complete  environmental  laboratory  includes  facilities  for  simulat¬ 
ing  high  and  low  temperatures,  humidity,  altitude,  immersion,  salt 
spray,  sand  and  dust,  rain,  fungus,  vibration,  shock  and  acceleration. 

Save  investment  in  laboratory  equipment ...  free  needed  operat¬ 
ing  funds.  Use  United  States  Testing  Company’s  extensive  facilities. 
Detailed  confidential  reports  at  completion  of  project.  Write  for  quo¬ 
tation.  No  obligation. 

For  your  conducted  tour  of  United  States  Testing 
Company’s  laboratories  during  the  IRE  show, 
report  to  Booth  4530.  Transportation  provided. 


The 

World's  Most 
Diversified 
Independent 
Laboratory. 


United  States  Testing  Company*  Inc. 

J*  r  1415  Park  Avenue,  Hoboken,  N.  J. 


FREEH 

Send  for  faeili- 
tiee  bulletin 
5801. 
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FLOATING  ZONE  UNIT  FOR  METAL 
REFINING  AND  CRYSTAL  GROWING 


fiaJturts 

•  A  smooth,  potitivo  mochonicol 
drivo  tyttom  with  cootinuoutly 
vorioblo  up,  down  and  rota- 
tionol  (poodt,  oil  indopond- 
ontly  controllod. 

•  An  arrongomont  to  rapidly 
contor  tho  procott  bar  within 
a  straight  wallod  quarts  tubo 
supportod  botwoon  gaslight, 
wator-coolod  ond  platos.  Placo* 
mont  of  tho  quarts  tubo  it  ra- 
thor  simpio  and  adaptors  can 
bo  usod  to  occomodato  largor 
diomotor  tubos  for  largor  pro* 
toss  bars. 

•  Continuous  wotor  cooling  for 
tho  outsido  of  tho  quarts  tubo 
during  oporation. 

•  AssomUy  and  dis*assombly  of 
this  tyttom  Including  romovol 
of  tho  complotod  procoss  bar 
is  timpio  arid  rapid. 


A  now  floating  sono  fixturo  for  tho 
production  of  ultra-high  purity  motals 
and  somi-conductor  matorlals.  Purifica¬ 
tion  or  crystal  growing  Is  achiovod  by 
trovorsing  o  narrow  molton  zono  along 
tho  longth  of  tho  procott  bar  whilo  it  it 
boing  supportod  vortically  in  vacumm  or 
inort  gas.  Ootignod  primarily  for  pro¬ 
duction  purpoioi,  Modol  HCP  also  pro- 
vidot  groat  floxibility  for  laboratory 
studios.  t' 


Modol  HCP 
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son,  and  M.  Bidcelhaupt,  Rome  Ait  Devel. 
Center. 

Simplified  Base  Band  Diversity  Combiner, 
by  R.  T.  Adams,  ITT  Labs. 

31.  Mathematical  Approssches  for  Re- 
UabiUtjr  (C) 

The  Reliability  Came,  by  R.  F.  Edwards, 
International  RectiBer  Corp. 

Operational  Reliability  Model  for  a  Recon¬ 
naissance  System,  by  L.  L.  Philipson,  Planning 
Res.  Corp. 

What  Price  Reliability?  by  J.  Klion  and 
J.  J.  Naresky,  Rome  Air  Devel.  Center. 

System  Efficiency  and  Reliability,  by  R.  E. 
Barlow  and  L.  C.  Hunter,  Electronic  Defense 
Lab. 

Analysis  of  System  Reliability  from  the 
Standpoint  of  Component  Usage  and  Replace¬ 
ment,  by  Mrs.  B.  J.  Flehinger,  IBM  Corp. 

32.  Microwave  Devices  (C) 

A  Microwave  Meacham  Bridge  Oscillator, 
by  W.  R.  Sooy,  F.  L.  Vernon,  and  J.  Munu- 
shian,  Hughes  Aircraft  Co. 

A  Linear  Ph.nse  or  Amplitude  Modulator  for 
Microwave  Signals,  bv  J.  Gindsberg,  Ravtheon 
Mfg.  Co. 

Special  Consideration  in  the  Design  of  a 
Tunable  Multielement  W'aveguide  Filter,  by 
R.  L.  Sleven,  .\irbome  Instruments  Lab.,  Inc. 

Strip  Transmission  Line  Corporate  Feed 
Structures  for  Antenna  Arrays,  by  D.  .Mstadter 
and  E.  O.  Houseman,  Jr.,  Vfelpar,  Inc. 

Low-Loss  S-Band  and  L-Band  Circulators  for 
Use  with  Masers  and  Reactance  Amplifiers, 
F.  Arams,  G.  Krayer,  and  S.  Okwit,  Airborne 
Instruments  Lab.,  Inc. 


Wednesday  Afternoon 

33.  Electronic  Computers :  Systems  and 
Applications  (WA) 

Radar  System  Simulation  Techniques,  by 
J.  M.  Lam^rt  and  A.  J.  Heidrich,  G.  E.  Co. 

Application  of  the  NCR  304  Data  Processor 
to  the  Synthesis  of  a  Digital  Computer  Build¬ 
ing  Block,  by  G.  H.  Goldstick  and  M.  Kawa- 
hara.  National  Cash  Register  Co. 

Automatic  Checkout  Equipment  Featuring 
Test  Programs  for  Diagnostic  Checking,  by 
R.  B.  Whiteley  and  L.  J.  Lauler,  Lockheed 
Aircraft  Co. 

The  Automatic  Position  Survey  Analyzer  and 
Computer,  by  F.  J.  Alterman,  General  Mills, 
Inc. 

34.  Symposium  on  Sequential  Circuit 
Theory  (WA) 

A  Survey  of  the  Theore  of  Finite-State  Logi¬ 
cal  Machines,  by  D.  Huffman,  MIT. 

Mathematical  Models  for  Sequential  Ma¬ 
chines,  by  S.  Seshu,  U.  of  Toronto. 

Information  Transfer  in  Asynchronous  Sys¬ 
tems,  by  D.  E.  Muller,  U.  of  Illinois. 

35.  Component  Parts — II  (WA) 

A  Practical,  Comprehensive  Component  Ap¬ 
plication  Program,  by  C.  G.  Walancc,  Hughes 
Aircraft  Co. 

Army  Electronic  Research:  Theory  to  Re¬ 
ality,  by  L.  J.  D.  Rouge,  U.  S.  Armv  Signal 
R&D  Lab. 

A  Review  of  the  Influence  of  Recent  Ma¬ 
terial  and  Technique  Development  on  Trans¬ 
former  Design,  by  H.  Nordenberg,  Bu.  Ships. 

Improvements  Made  in  Electronic  Parts 
During  the  Past  Ten  Years,  by  H.  V.  Noble, 
Wright  Air  Devel.  Center. 

An  Analysis  of  Printed  Wire  Edge  Con¬ 
nectors,  by  D.  R.  Sheriff,  Ampex  Corp. 

36.  Sp^e  Electronics  (WA) 

A  Time  Redundancy  Instrumentation  Sys¬ 
tem  for  an  ICBM  Re-Entry  Vehicle,  by  R.  E. 
Schmidt,  J.  R.  White  and  R.  .\.  Porter, 
AVCO. 

A  General  Purpose  FM  Transmitter  for  Air¬ 
borne  Telemetry,  by  P.  E.  Tucker  and  R.  T. 
Murphy,  Lockheed  Aircraft  Corp. 

The  Tricot  System,  by  D.  F.  Gumb,  Aero 
Geo  Astro  Corp. 


A  Circularly  Polarized  Feed  for  an  Auto¬ 
matic  Tracking  Telemetry  Antenna,  by  R.  C. 
Baker,  Radiation,  Inc. 

37.  Communication  )»y  Radio  and  by 
Wire  Line  (C) 

Design  Considerations  for  S]>ace  Communi¬ 
cations,  by  }.  E.  Bartow,  G.  N.  Krassner,  and 
R.  C.  Riehs,  U.  S.  Army  Signal  RdrD  Lab. 
Inverse  Ionosphere,  by  C.  D.  Hulst,  ITT. 

A  Frequency  Stepping  System  for  Overcom¬ 
ing  the  Disastrous  Effects  of  Multipath-Distor¬ 
tion  on  High  Frequency  FSK  Communications 
Circuits,  by  A.  R.  Schmidt,  Rixon  Electronics. 

A  High-Stability  Linear  Phase  Voice  Fre¬ 
quency  Multiplex,  by  D.  Karp,  R.  M.  Lemer, 

J.  F.  Mercurio,  Jr.,  and  W.  E.  Morrow,  Jr., 
Lincoln  Lab,  MIT. 

A  2300-Baud  Time-Sequential  Transmission 
System  for  Voice  Frequency  Wire  Line  Trans¬ 
mission  bv  J.  C.  Myrick  and  G.  Holland,  Rixon 
Electronics,  Inc. 

38.  Propagation  and  Antennas — I  (C) 

Tropospheric  Scatter  Propagation  Charac¬ 
teristics,  by  K.  J.  Svien,  Collins  Radio  Co.  and 
J.  C.  Domingue,  Signal  Communications  Dept., 
Ft.  Huachuca,  Ariz. 

Optimum  Antenna  Height  for  Ionospheric 
Scatter  Propagation,  by  R.  G.  Merrill,  Nat. 
Bureau  of  Standards. 

Terrain  Return  Measurements  at  X — , 
K„ — ,  and  K, — Band,  by  R.  C.  Taylor,  Ohio 
State  U. 

Theory  of  Radar  Return  from  Terrain,  by 
W.  H.  Peake,  Ohio  State  U. 

A  New  Concept  in  High-Frequency  .\n- 
tenna  Design,  by  R.  H.  DuHamel  and  D.  G. 
Berry,  Collins  Radio  Co. 

Large  .\ntenna  Systems  for  Propagation 
Studies,  by  I.  Kamen,  General  Bronze  Corp. 

39.  Microwave  Theory  and  Techniques 

(C)  .  .  , 

Some  Comments  on  the  Classification  of 
W'aveguide  Modes,  by  A.  E.  Karbowiak, 
Standard  Telecxnnmunication  Labs.,  Ltd. 

Noise  Figure  of  Receiver  Systems  Using 
Parametric  Amplifiers,  by  J.  Sie  and  S.  W'eis- 
baum,  RCA. 

Low-Noise  Parametric  Amplifiers  and  Con¬ 
verters,  by  T.  B.  W’arren,  ITT  Labs. 

Microwave  Techniques  in  Measurement  of 
Lifetime  in  Germanium,  by  A.  P.  Ramsa, 
Monmouth  College,  H.  Jacobs,  and  F.  A. 
Brand,  U.  S.  Armv  Signal  Res.  and  Develop. 
Lab. 

Microwave  Mixer  Perfonnance  at  Higher 
Intermediate  Frequencies,  by  M.  Cohn  and 
J.  B.  Newman,  The  Johns  Hopkins  U. 

Thursday  Morning 
March  26 

40.  Theory  and  Practice  in  Russian 
Technology  (WA) 

Highlights  of  Soviet  Information  Theory,  by 
P.  E.  Green,  Jr.,  Lincoln  Lab,  MIT. 

Digital  Computer  Activities  in  the  Soviet 
Union,  by  N.  R.  Scott,  U.  of  Michigan. 

Theory  and  Practice  in  Automatic  Control, 
by  W.  E.  Vannah,  McGraw-Hill. 

41.  Circuit  Theory  II — ^Analysls  and 
Syntheris  (WA) 

Sensitivity  of  Transmission  Zeros  in  RC 
Network  Synthesis,  by  F.  F.  Kuo,  Polytech. 
Inst.  Brooklyn. 

Synthesis  of  Active  Networks — Driving-Point 
Functions,  by  N.  DeClaris,  Cornell  U. 

Linear  Modular  Sequential  Circuits  and 
Their  Application  to  Multiple  Level  Coding, 
by  B.  Friedland  and  T.  E.  Stem,  Columbia  U. 

Taylor-Cauchy  Transforms  for  Analysis  of  a 
Class  of  Nonlinear  Systems,  by  Y.  H.  Ku, 
A.  .\.  Wolf,  and  J.  H.  Dietz,  U.  of  Penn¬ 
sylvania. 

42.  Ultrasonic  Engineering — I  (WA) 

Cavitation  Erosion '  of  Sonic  Radiating  Sur¬ 
faces,  by  H.  F.  Osterman,  Branson  Ultrasonic 
Corp. 
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Piezoelectric  and  r>ie1ectTic  Properties  of 
Ceramics  in  the  Potassium-Sodium  Niobatc 
Sptem,  by  L.  Egerton  and  D.  M.  Dillon,  Bell 
I'clephone  Labs.,  Inc. 

Transducer  Properties  of  la:ad  Titanatc  Zir- 
conatc  Ceramics,  by  D.  Berlincourt,  B.  Jaffc, 
H.  Jaffc,  and  11.  Krueger,  Clcvitc  Res.  Center. 


43.  Military  Electronics  Looks  Forward 
(WA) 

Measurement  of  Missile  Miss  Distance,  by 
A.  E.  Hayes,  |r.,  Ampex  Corp. 

Radar  Testing  for  a  War  Environment,  by 
R.  W.  Hanford,  Overland,  Mo. 

Trends  in  Inertial  Navigation,  by  F.  Stevens, 
Nortronics. 

Space  Vehicle  Electromagnetic  Communica¬ 
tions  and  Tracking,  by  H.  Hoffman,  Jr.,  Rome 
Air  Devel.  Center. 


44.  Frontiers  of  Indostrial  Electronics 
(WA) 

Some  Characteristics  of  the  Industrial  Elec¬ 
tronic  Business,  by  H.  A.  Strickland,  Jr.,  Gen¬ 
eral  Electric  Co. 

Automation  Trends  in  the  Bank  Industry, 
by  B.  Miller,  Nat’l  .Assoc.  Bank  Auditors  and 
Controllers. 

Industrial  Electronics — The  Growing  Servant 
of  Mankind,  by  T.  A.  Smith,  RCA. 


45.  Man-Machine  System  Design  (C) 

Communications  Display  and  Control — A 
New  Concept,  bv  R.  J.  Meyer,  Collins  Radio. 

The  Effect  of  Loop  Characteristics  Upon 
Human  Gain,  by  J.  S.  Sweeney,  USNRL,  and 
A.  Graham,  Antioch  College. 

The  Influence  of  Nonlinear  Transfer  Func¬ 
tion  on  Cathode-Ray  Tube  Visual  Detection 
Threshold,  by  C.  W.  Miller,  Cornell  .Aeronaut. 
Lab.,  and  W.  R.  Minty,  General  Electric  Co. 

Human  Factors  in  the  Design  of  the  NRL 
Nuclear  Reactor  Control  System,  bv  H.  J. 
Berliner,  M.  P.  Young,  and  G.  F.  Wall, 
USNRL. 


46.  Antennas — II  (C) 

Electrically  Small  DF  .Antenna,  by  E.  Mc¬ 
Cann  and  If.  H.  Hibbs,  Melpiar,  Inc. 

Experiments  and  Calculations  on  Surface- 
W'ave  .Antennas,  bv  R.  G.  Malech  and  S.  J. 
Blank,  .Airborne  Instruments  I.ab.,  Inc. 

Ferrite  Excited  Slots  with  Controllable  .Am¬ 
plitude  and  Phase,  by  H.  E.  Shanks  and  V. 
Galindo,  Hughes  .Aircraft  Co. 

Improved  Feed  Design  for  .Amplitude-Mono¬ 
pulse  Radar  .Antennas,  by  J.  P.  Shelton,  .Aero 
Geo  Astro  Corp. 

The  Directional  Coupler  Antenna,  bv  C. 
Fink,  l.itton  Industries  of  Marvland,  Inc. 

.Ahitrarily  Polarized  Planar  Antennas,  bv 
F.  J.  Goebels,  Jr.  and  K.  C.  Kelly,  Hughes 
Aircraft  Co. 


47.  Instrumentation:  Devices  and  Cir¬ 
cuits  (C) 

Printed  Circuit  DC  Motors  for  Electronic 
and  Instrument  Applications,  bv  R.  P.  Burr, 
Ciraiit  Research  Co.,  and  J.  Henry-Baudot, 
Socicte  d’Electronique  et  d’Automatisme. 

A  100  CPS  X-Y  Recorder,  by  J.  P.  Brady, 
Jr.,  Sanborn  Co. 

A  Proposed  Automatic  Test  Set  for  the 
Measurement  of  Communication  Cable  Pa¬ 
rameters,  by  H.  N.  .Aviles,  AA'estem  Electric. 

.A  Precision  60-Mc  Logarithmic  .Amplifier, 
by  S.  Cohen,  H.  Laskin,  E.  Schecker,  and  B. 
AVoodward,  .Airborne  Instruments  Lab.,  Inc. 

Design  and  Development  of  a  Noise  and 
Field  Instrument  for  1000  to  12,000-Mc  Fre- 
qu'jncy  Range,  by  A.  Borck  and  M.  Rodriguez, 
Empire  Devices,  Inc. 


48.  Electronic  Computers:  Components 
and  Circuits  CWA) 

Magnetic  Drum  Time  Compression  Re¬ 
corder,  by  AV'.  R.  Chynoweth.  General  Elec¬ 
tric  Co.,  and  R.  M.  Page,  USNRL. 

Fast  Microwave  Logic  Circuits,  by  D.  J. 
Blattner  and  F.  Sterzer,  RC.A. 

Multiple-Input  Analog-to-Digital  Converter 
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Visit  US  at  Booth  M-10  iRE  Show 

TRANSISTORIZED 


TUNING  FORK 


FREQUENCY  STANDARDS 


TYPE  MAFC  —  Fr«qu«ncy  Standard 

•  Frequency  Range  Available:  360  cpt  to  4  kc 

•  Tolerances  %  ±:  0.2, 0.05,  0.02,  0.01,  0.005 

•  Temperature  Ranges:  — 20  to  -F71*C 

—55  to  -i-lOO'C 
—55  to  -|-125*C 

•  Power  Supply  Voltage:  12  or  28  vdc  ±  15% 

•  Sixe:  lJi''xlJi”*2J4"  •  Weight:  Sox. 


TYPE  AFC  —  Fr«qu«ncy  Standard 

•  Frequency  Range  Available:  360  cps  to  4  kc 

•  Tolerances  %  ±:  0.2,  0.05,  0.02,  0.01,  0.005* 

•  Temperature  Ranges:  — 20to-|-7l*C 

—55  to  -fl00*C 
—55  to  -|-125*C 

•  Power  Supply  Voluge:  12  or  28  vdc  ±  15% 

•  Sixe:  2J4''x2V4”x3/4"  •  Weight:  13  ox. 


TYPE  MAFCD  —  Fr«qu«ncy  Standard 

•  Frequency:  60  cps 

•  Tolerances  %  ±:  0.2,  0.05,  0.02,  0.01,  0.005* 

•  Temperature  Range:  — 55  to -1-71  *C 

•  Wave  Shape:  Sine  w/less  than  1%  harmonic 
distortion 

•  Power  Supply  Voltage:  10  to  14  vdc 

•  Sixe:  4}<*''x4K«''x4K*'  •  Weight:  4  lbs. 


TYPE  MFB  —  Frequency  Divider 

•  Ratios  Available:  2:1,4:1,5:1,8:1,10:1,16:1 

•  Temperature  Ranges:  — 20  to -1-71  *C 

—55  to  -1-100*C 

•  Power  Supply  Voltage:  12  or  28  vdc  ±  15% 

•  Sixe:  I54''xl3i"x2j^"  •  Weight:  6  ox. 

TYPE  MFS  —  Frequency  Standard  for 
Laboratory  or  Field 

Type  MFS  is  a  small,  lightweight  frequency 
standard  that  can  replace  units  many  times 
its  size  without  sacrificing  fr^uency  stability. 
Internal  batteries  and  provisions  for  external 
power  supply  make  the  unit  ideal  for  either 
laboratory  or  field  applications. 

•  Frequency  Ranges  Available:  50  cps  to  4  kc 

•  Frequency  Stability:  2  parts  in  lO'/per  month 

•  Temperature  Range:  — 20  to  -|-71°C 

•  Sixe:  3J4''x5K»’'x5V'  •  Weight:  2  lbs. 

TYPE  MLS  —  Laboratory — 

Frequency  Standard 

Type  MLS  is  an  extremely  high  stability  lab¬ 
oratory  frequency  standard.  'Hie  clock  on  the 
panel  facilitates  easy  checking  of  stability. 

•  Frequency  Ranges  Available:  50  cps  to  4  kc 
( Multiple  Taps  Optional ) 

•  Frequency  Stability  Available:  5  parts  in  10’ 

•  Output:  10  watts  at  specified  frequency 

•  Input:  1 1 5  V,  50  cycles  to  400  cycles 

•  Sixe:  9"xl0''x7''  •  Weight:  15  lbs. 

A  wide  variety  of  units  are  designed  to  comply 
with  the  most  severe  military  specifications. 

Manufactured  by 

ACCURATE  INSTRUMENT  CO. 

2422  BRANARD  ST. 
HOUSTON  6,  TEXAS 
JA  3-2712 


Tnpke  toleronccs  ort  from 
obioiule  frequency  under 
ony  combination  of  tbe 
conditions  within  operotinq 
specificotions.  For  specific 
operotinq  conditions  much 
closer  frequency  tolcronces 
moy  be  mointoined. 


AMPEX  increases 


signal/noise 

ratio 


A  real  challenjce  to  magnetic- 
tape  sensitivity  comes  with  fre-  *i 
quency  •  multiplexed  data.  It  is 
here  that  the  tape’s  signal  -  to  - 
noise  ratio  can  mean  success  or  i 
failure.  The  hiijh  levels  of  occa¬ 
sional  combined  peaks  can  build 
up  modulation  noise  between 
channels  and  seriously  affect  sig¬ 
nal  output. 

Ampex  meets  this  challentre  by 
minimizing  tape  noise.  Painstak¬ 
ing  care  in  coatjnfir  composition 
and  thickness,  plus  the  exclusive 
Ferro-Sheen  process,  gives  Am¬ 
pex  Instrumentation  Tape  a  com-  , 
pletely  uniform,  hard,  smooth  ■ 

surface  that  tangibly  increases  i 

its  dynamic  range.  'J 

Ampex  Instrumentation  Tape  of¬ 
fers  other  critical  improvements,  , 
too.  A  high  degree  of  linearity  in 
its  anhysteretic  induction  output 
greatly  reduce^ignal  distortion, 
further  enhancing  the“signal-to- 
noise  ratio. 

Ampex  Instrumentation  Tape  is 
available  on  hubs,  NAB-type  or  ,  •; 
die-cast  magnesium-alloy  Preci¬ 
sion  Reels.  Widths  of 
and  1 "  are  standard  on  either  ^  * 
Mylar*  or  acetate  base,  in  the  fol- 
.  lowing*  lengths,  reel  diameter8,<' , 
and  base  thicknesses :  < 

‘•f  AMPEX  STANBAID  TAPE  lENCTHS  (flit) 

REEL  BASE  THICKNESS  (mils)  ««  , 


DIAMETER  lO*'  1.5 

7*  ■  1800,  _  1250 

'0**'  3600  2.900 

^  *  14*,  '  7200-  •  5000 

*OU  PONT  TKMMMAIIK  •*' 


For. complete  specifications  or^ 
additional  tap^litetfiture,  write 

■ 

AMPEX 

MAGNETIC  TAPE- 

934  CHARTER  STREET.  REDWOOD  CITY.CAL1F. 
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with  12-Bit  Accuracy  and  Fast,  Nonsequential 
Switching,  by  H.  S.  Horn,  Link  Aviation,  Inc. 

.^synchronous  Electronic  Switching  Circuits, 
by  M.  Kliinan  and  O.  Lowenschuss,  Sperry 
Gyroscope  Co. 

The  Cycle  Splitter — A  Wide-Band  Preci¬ 
sion  Frequency  Multiplier,  by  B.  E.  Keiser, 
Missouri  Research  Labs.,  Inc. 

49.  Circuit  Theory  III — Applications 
(WA) 

Panoramic  Spectrum  Analyzer  in  Real  Time, 
by  B.  D.  Steinl^rg  and  W.  G.  Ehrich,  C^neral 
.\tronics  Corp. 

A  Long-Memory  Delay-Line  Analog  Recir¬ 
culator,  by  M.  S.  Zimmerman,  W.  G.  Ehrich, 
and  D.  E.  Sunstein,  General  Atronics  Corp. 

Choice  of  the  Shape  of  the  Input  to  a 
Spectrum  Analyzer  in  Terms  of  Its  Effect  on 
Transient  Selectivity  and  Signal  Detectability, 
by  W.  Gench,  Columbia  U. 

A  Minimum  Distortion  Tapered-Transmis- 
sion-Line  Transformer  for  Pulse  .\ppIication, 
by  H.  Amemiya,  RCA. 

Transistor  Digital  Tape  Record  Circuit,  by 
A.  E.  Hayes,  Jr.,  Ampex  Corp. 

50.  Ultrasonic  Enrineering — II 

Thickness-Shear  Nlode  Barium  Titanate  Ce¬ 
ramic  Transducers  for  Ultrasonic  Delay  Lines, 
by  J.  E.  May,  Jr.,  Bell  Telephone  Labs.,  Inc. 

Vibrations  of  Ferroelectric  Transducer  Ele¬ 
ments  Loaded  by  Masses  and  Acoustic  Radia¬ 
tion,  by  F.  Rosenthal,  Raytheon  Mfg.  Co.,  and 
V.  D.  Mikuteit,  Battelle  Memorial  Inst. 

Effect  of  Electrical  and  Mechanical  Tenni- 
nating  Resistances  on  Loss  and  Bandwidth  Ac¬ 
cording  to  the  Conventional  Equivalent  Circuit 
of  a  Piezoelectric  Transducer,  or  How  to  Get 
the  Most  Out  of  Your  Ultrasonic  Delay  Line, 
by  R.  N.  Thurston,  Bell  Telephone  Labs. 

Measuring  the  Characteristics  of  Present- 
Day  Ultrasonic  Delay  Lines,  by  J.  J.  G.  McCue 
and  M.  .\xelbank,  Lincoln  Lab,  MIT. 

Ultrasonic  Welding  Equipment,  by  J.  N. 
Antonevich,  Battelle  Nfemorial  Inst. 

51.  Concepts  and  Programs  (WA) 

An  Orbit  Program  for  Engineering  Use,  by 
H.  R.  Smith  and  B.  H.  Bloom,  RC.\. 

A  Study  and  Design  Evaluation  of  the 
Throw-.\way  Maintenance  Concept,  by  J.  J. 
.Andrea,  Collins  Radio  Co.,  and  M.  V.  Ratyn- 
ski,  Rome  Air  Devel.  Center. 

Amplitude  Modulated  Video  Integrator,  by 
R.  E.  Ellis,  Aero  Geo  Astro  Corp. 

The  SigniScance  of  Specifications  in  Govern¬ 
ment-Sponsored  Technical  Development  Pro¬ 
grams,  by  J.  Cryden,  Hughes  Aircraft  Co. 


L.  A.  Rondinelli,  Hughes  Aircraft  Co. 

The  Hourglass  Scanner,  a  New  Rapid  Scan, 
Large  Aperture  Antenna,  ^  M.  N.  Fullilove, 
W.  G.  Scott,  and  J.  R.  Tomlinson,  Melpar, 
Inc. 


54.  Instrumentation  for  High-Speed 
Data  Acquisition  (C) 

A  6-1-ChanneI  Millimicrosecond  Time  Ana¬ 
lyzer,  by  T.  P.  Lang,  Sperry  Microwave  Elec¬ 
tronics  Co. 

Magnetic  Recording  and  Reproduction  of 
Pulses,  by  D.  F.  Eldridge,  Ampex  Corp. 

.An  Improved  Method  of  Calibrating  FM 
Magnetic  Tape  Transports,  by  L.  Bohnstedt, 
Ampex  Corp. 

Ratrase,  a  High-Capacity,  Low-Lc\el  Auto¬ 
matic  Data  Handling  System,  by  G.  F.  Mooney, 
Hollywood,  Calif. 

A  Data  Processing  System  Using  Glow 
Tubes,  by  S.  K.  Chao,  Sylvania  Electric  Prod¬ 
ucts,  Inc. 


Exhibitors  at  the  show  and  their 
booth  numbers  are  as  follows: 

A 


P 


Accurate  Instrument  Co. 

Houston  6,  Texas . M-10 

Ace  Electronics  Associates,  Inc. 
Somerville  44,  Mass . 1222-1224 


Ace  Engineering  &  Machine  Co.,  Inc. 
Huntingdon  Valley,  Pa . 1728 

ACF  Industries,  Inc. 

Paramus,  N.  J . 1107 

Acoustics  Associates  Inc. 

Mlneola,  L.  I.,  N.  Y . 4522 

Acton  Laboratories,  Inc. 

Acton,  Mass . 1916-1918 

Ad-Yu  Electronics  Lab.  Inc. 

Passaic,  N.  J . 3606 

Aeroprojects  Inc. 

West  Chester,  Pa . 4235 

Aerovox  Corporation 

New  Bedford,  Mass . 2603-2607 

Alnslie  Corp. 

Quincy  69,  Mass . 1618 


52.  Communication  Engineering  in 
Broadcasting  (C) 

Transmission  of  Television  Signals  over  a 
Broad-Band  Tropospheric  Scatter  Link,  by  L. 
Pollack,  ITT  Labs. 

Installation  and  Operational  .Aspects  of  a 
Private  Television  Microwave  System,  by  A. 
Shelton,  AVSM. 

Mobile  Microwaye  Television  Pickup  Opera¬ 
tional  Exjjeriences,  by  G.  E.  Hamilton,  .Ameri¬ 
can  Broadcasting  Co. 

Effect  of  Frequency  Cutoff  Characteristics 
on  Spiking  and  Ringing  of  TV  Signals,  by 
A.  D.  Fowler  and  J.  D.  Igleheart,  Bell  Tele¬ 
phone  Labs.,  Inc. 

50-Kilowatt  Antenna  Switching  System,  by 
J.  W.  Smith,  Collins  Radio  Co. 


Airborne  Instruments  Lab. 

Mlneola,  L.  I.,  N.  Y . 1301-1305 

1400 


Aircom  Incorporated 

Wlnthrop  52,  Mass . 3232 

Airflyte  Electronics  Co. 

Bayonne,  N.  J . 3708 

Air-Marine  Motors,  Inc. 

AmltyvUle,  L.  I.,  N.  Y . 2315 

Air-Maze  Corporation 

Cleveland  28.  Ohio . 4031 

Airpax  Electronics  Incorporated 
Ft.  Lauderdale,  Fla . 2306-2308 


53.  Antennas — III  (C) 

Log  Periodic  Feeds  for  Lens  and  Reflectors, 
by  R.  H.  DuHamel  and  F.  R.  Ore,  Collins 
Radio  Co. 

Broad-Band  Conical  Helix  Antennas,  bv 
H.  S.  Barsky,  .American  Electronic  Labs.,  Inc. 

Very  Broad-Band  Feed  for  Paraboloidal  Re¬ 
flectors,  by  J.  R.  Tomlinson  and  M.  N.  Fulli¬ 
love.  Melpar,  Inc. 

Far  Field  Patterns  of  Circular  Paraboloidal 
Reflectors,  by  G.  Doundoulakis  and  S.  Ccthin, 
General  Bronze  Corp. 

Effects  of  Random  Errors  on  the  Perform¬ 
ance  of  .Antenna  Arraj-s  of  Many  Elements,  by 


Aladdin  Industries,  Inc. 

Nashville  10,  Tenn . 3938 

Alden  Elect.  &  Impulse  Recording  Eq. 
Co. 

Westboro,  Mass . 1611 

Alden  Products  Co. 

Brockton  64,  Mass . 1613,1615 

Alfax  Paper  and  Engineering  Co. 

Westboro,  Mass . 1609 

Alford  Manufacturing  Co.,  Inc. 

Boston  10,  Mass . 1323 
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Alfred  Electronics 

Palo  Alto,  Calif . M-2 

All  Products  Co. 

Mineral  Wells,  Texas . 1803 


Allen-Bradley  Co. 

Milwaukee  4,  Wisconsin . 2314-2316 


Allied  Chemical  Corp. 

New  York  6,  N.  Y . 4331 

Allied  Control  Co.,  Inc. 

New  York  21.  N.  Y . 2905-2907 

Alpha  Metals,  Inc. 

Jersey  City  4,  N.  J . 4328 

Alpha  Wire  Corp. 

New  York  14.  N.  Y . 4103 


Amco  EniineerinK  Co. 

Chicago  31,  Ill . 1919  &  1921 


American  Bosch  Anna  Corp. 
Hempstead,  N.  Y . 1911-1915 

American  Electrical  Heater  Co. 

Detroit  2,  Mich . 4033 


American  Lava  Corporation 
Chattanooga  5,  Tenn . 3901 


American  Machine  Sc  Foundry  Co. 

New  York  16.  N.  Y . 1506-1508 


American  Metal  Climax,  Inc. 

New  York  6,  N.  Y . 4008 

American  Molded  Products  Co. 

Chicago  22,  Ill . 4229 

American  Silver  Company,  Inc. 
Flushing  54,  N.  Y . 4126-4128 

American  Super-Temperature  Wires, 

Inc. 

Princeton.  N.  J . 4424 

American  Television  Sc  Radio  Co. 

St.  Paul  1,  Minn . 2834  Sc  2836 

AMP  Incoi^rated 

Harrisburg,  Penna . 2234-2238 

Amperex  Electronic  Corp. 

Hicksville,  L.  I.,  N.  Y . 2522-2524 

Amphenol  Electronics  Corp. 

Chicago  50,  Ill . 2321-2327 

Analogue  Controls,  Inc. 

Hicksville.  N.  Y . 3822 

Anchor  Metal  Co.,  Inc. 

Brooklyn  22,  N.  Y . 4049 

Andrew  Corporation 

Chicago  19,  Illinois . 1409.  1411 

ANTLAB  Inc. 

Worthington.  Ohio . 1324-1326 

Apex  Machine  Company 

College  Point  56,  New  York . 4303 

A.R.F.  Products,  Inc. 

River  Forest,  Ill . M-4 

The  Arnold  Engineering  Co. 

Marengo,  Ill . 2402-2408 

Arthur  Ansley  Manufacturing  Co. 

New  Hope,  Pa . 3949B 

Artos  Engineering  Co. 

Milwaukee  46,  Wise . 4208 

Assembly  Products,  Inc. 

Chesterland,  Ohio . 3815-3817 

Associated  American  Trading  Division 
New  York  56.  N.  Y . 4228-4230 


A  FULL  LINE  | 

OF  SERVOSYSTEM  ANALYZERS 

I 


J.  f 


0.001  0.005  6  1  0.15  0.3  20  30  60  100 


•  SHOWN  WITH  ASSOCIATED  INDICATOR 

Choose  from  D  dependably  accurate  models 


covering  ranges  from  .OOl  to  100  cps. 


SERVoscoPE*  makes  preproduction  problem-solving  on  servo  systems,  equip¬ 
ment,  and  components  accurate — and  flexible. 

Wide  range  coverage.  Fast  direct-setting  and  read-out.  High- 
accuracy  measuring  of  phase,  transient  response,  and  gain.  Plus — rapid 
plotting  of  Nyquist,  Bode,  or  Nichols  diagrams. 

The  result:  safe,  dependable  control  system  evaluations — in 
advance — of  ultimate  operating  behavior  patterns. 

The  SERVOSCOPE  servo  analyzer  is  a  versatile  precision 
instrument  with  a  fuli  range  of  appiications  . . . 

for  the  laboratory — in  design  and  test  stages  of  control  systems 
on  the  production  line — for  system  inspection,  quality  control 
and  as  a  teacher — in  the  university  and  in  industry.  A  proven  training  aid  in  theory 
and  practice. 

SERVOSCOPE— most  widely  used  method  for  control  behavior  analysis 
—  because  of  features,  according  to  the  model  selected,  like  these: 


•  Covers  the  frequency  range  from  .001  to 
too  cps  in  the  choice  of  five  standard 
models. 

•  Evaluates  AC  carrier  and  DC  servo- 
systems. 

•  Generates  sine  wave,  modulated  carrier 
wave,  and  square  wave  pha.seable  signals 
with  respect  to  either  electronic  linear 


sweep  or  sinusoidally  modulated  reference 
signal. 

Frequency  calibration  accuracy  of  ±2%; 
phase  measurement  accuracy  of  ±1%. 

Accepts  any  carrier  frequency  from  50  to 
5,000  cps. 

Indicates  by  means  of  servoscope  Indi¬ 
cator  or  oscillograph  recording. 


Discover  the  full  benefits  of  the  servoscope! 

Write  for  complete  specifications  and  application  tips — today! 


CORPORATION 


Of  AMERICA 


20-20  Jericho  Turnpike,  New  Hyde  Park,  L.  I.,  N.  Y. 


Se«  latoet  Sorvoscopu 
model*  at  the 
I.R.E.  SHOW- 
Booth*  #3615-3617. 
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SWEEP  GENERATORS 

with 


•  new  cabinet  >  , 

•  new  circuits 

•  greater  than  ever  perforjnance 

•  smart  appearance 

•  faster  delivery  schedules 


Telonic  Sweeps  feature  5%  flatness, 
less  than  10  microvolt  leakage. 
Expendable  for  production,  pre¬ 
cise  for  engineering.  Variety  of 
markers.  Crystal  controlled  single 
or  harmonic  plug-in  with  external 
marker  provisions  on  all  models. 
Variable  markers  available  on 
many  models. 

Telonic  Sweep-Line  cabinet 
features  hinged  top  for  easy  ac¬ 
cessibility,  slide -track  mounting, 
perforated  top  and  cooling  vents. 
Dimensions  —  20'  x  10*  x  15*. 
Attractive  two-tone  finish  is  satin 
black  and  aluminum  grey. 

All  modal*  provioutly  availablo  ara 
now  includad  In  tha  naw  Swaap-Lina 


H-3 

1  met*  300  me 

H-0  M«d*l* 

10  ke  to  too  me 

L-0  Modtlt 

3.5  me  to  140  me 

S-D  Modalt 

85  me  to  1260  me 

Many  othar  Talonic  Instrumant*  ara 
avallabla,  Includlns  varlabla  awaap 
rata*  and  WATTS  of  powar. 

D*liv*ry  of  Telonic  Sweeps  is  3  to  6  weeks 
Prices  range  Irom  $645  to  $745— optional  fixed 
marker  plug-ins  end  variable  markers  extra. 


INDUSTRIES,  INC. 
BEECH  GROVE,  INDIANA 
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Asaochsted  Teattng  Labs.,  liir. 


Caldwell,  N.  J . 1818-1820 

Astron  Corp. 

East  Newark,  N.  J . 2716 

Atlas  E-E  Corporation 

Woburn,  Mass . 4312 

Audio  Development  Co. 

Minneapolis  7,  Minn . 3837 

Audio  Devices,  Inc. 

New  York  22.  N.  Y . 2426 

Aurat  Broa  Inc. 

Attleboro,  Mass . 4501 

Automatic  &  Precision  Mfg.  Co. 
Yonkers  5.  N.  Y . 3939 

Automatic  Electric  Sales  Corp. 
Northlake,  Ill . 1906-1908 

Automatic  Metal  Products  Corp. 
Brooklyn  11,  N.  Y . 3932 

Autotronlcs,  Inc. 

Florissant,  Mo . 2111 A 

Avco  Mfg.  Corp. 

Lawrence,  Mass . 1103 

Avnet  Electronics  Corp. 

Westbury  L.  I.,  N.  Y . 2002 

Axel  Brothers,  Inc. 

Jamaica  18,  N.  Y . 3062 


B 


B  &  F  Instruments,  Inc. 

Philadelphia  40,  Pa . 3059 

Baird-Atomic 

Cambridge  38,  Mass . 3219-3221 

Balco  Research  Laboratories,  Inc. 
Newark  2,  N.  J . 2108 

Ballantine  Laboratories,  Inc. 

Boonton,  N.  J . 3402-3404 

Barber-Colman  Co. 

Rockford,  Ill . 2240-2242 

Barnes  Engineering  Co. 

Stamford,  Conn . 3036 

Barry  Controls,  Inc. 

Watertown  72,  Mass . 2534 

Baso  Inc. 

Milwaukee  1,  Wise . 3710 

Beattie-Coleman,  Inc. 

Anaheim,  Calif . 1629 

Beckman  Instruments,  Inc. 

Fullerton,  Calif . 2602-2604 

Beckman  Instruments,  Inc. 

Richmond.  Calif . 3416-3418 

Beemer  Engineering  Co. 

Philadelphia  8.  Pa . 4236 

Behiman  Engineering  Co. 

Burbank,  Calif . 3928 

Belden  Manufacturing  Co. 

Chicago  44,  Ill . 4527-4529 

Bell  Aircraft  Corp. 

Buffalo  5.  N.  Y . 1328-1330 

Belling  A  Lee  Limited 

Middlesex,  England . 3824 

Bendix  Aviation  Corp. 

South  Bend  20,  Ind . 2222-2232 

2331 

Bergen  Laboratories 

CUfton,  N.  J . 2909 

James  G.  Biddle  Co. 

Philadelphia  7,  Pa . 3943 


Itini  IJectrnnic  Corp. 

Cifveiand  14.  Ohio . 3215-3217 

Bimbach  Radio  Co.,  Inc. 

New  York  13.  N.  Y . 4422 

Bliley  Electric  Company 

Erie,  Pa . 2736 

Blonder-Tongue  Laboratories,  Inc. 
Newark  2,  N.  J . 1210 

Bodnar  Industies,  Inc. 

New  Rochelle,  N.  Y . 4051 

Boesch  Mfg.  Co.,  Inc. 

Danbury,  Conn . 4202 

Bogart  Manufacturing  Corp. 

Brooklyn  6,  N.  Y . 3226 

Bogue  Electric  Mfg.  Co. 

Paterson  3.  N.  J . 2115-2117 

Bomac  Laboratories,  Inc. 

Beverly,  Mass . 2829-2831 

Bond  Electronics  Corp. 

Springfield,  N.  J . 2601 

Boonton  Electronics  Corp. 

Morris  Plains,  N.  J . 3114 

Boonton  Radio  Corp. 

Boonton,  N.  J . 3101-3102 

The  George  W.  Borg  Corp. 

Janesville,  Wise . 2713,2715 

Borg-Warner  Corp. 

Santa  Anna,  Calif . 1628 

Boston  Insulated  Wire  &  Cable  Co. 
Boston  25,  Mass . 4048 

Bourns  Laboratories,  Inc. 

Riverside,  Calif . 2505-2507 

Bowmar  Instrument  Corp. 

Fort  Wayne,  Ind . 3228 

Bradley  Semiconductor  Corp. 

New  Haven  11,  Conn . 2922 

W.  H.  Brady  Co. 

Milwaukee  9,  Wise . ...4101-4102 

The  William  Brand  &  Co.,  Inc. 
Willimantic,  Conn . M-19 

Branson  Corp. 

Whlppany,  N.  J . 3929 

Branson  Ultrasonic  Corp. 

Stamford,  Conn . 4301 

H.  Braun  Tool  &  Instrument  Co..  Inc. 
Hawthorne,  N.  J . 4211 

The  Bristol  Co. 

Waterbury  20,  Conn . 3832 

British  Industries  Corp. 

Port  Washington,  L.  I..  N.  Y.. 3406-3408 

British  Radio  Electronics  Ltd. 
Washington  6,  D.  C . 3809 

The  Brush  Beryllium  Co. 

Reading,  Pa . 4004 

Brush  Instruments 

Cleveland  14,  Ohio . 2616-2626 

Buchanan  Electrical  Prods.  Corp. 
Hillside,  N.  J . 2933 

Buckbee  Mears  Co. 

St.  Paul  1.  Minn . 4507 

Budd- Stanley  Co.,  Inc. 

Long  Island  City  1,  N.  Y . 3229-3231 

Bulova  Watch  Company 

Woodside  77,  N.  Y . 1502-1504 

Burgess  Battery  Co. 

Freeport,  Ill . 2711 
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1 


Cleveland 


Burlingame  Aasoclates 
Mount  Vernon,  N.  Y.. 


Bomdy  Con. 

Norwalk.  Conn . 

. 3107-3109 

Burnell  A  Co.  Inc. 
Pelham  Manor,  N.  Y. 

Burr- Brown  Research 

Tucson,  Ariz . 

Corp. 

. 3052 

Burrongha  Corporation 

Plainfield,  N.  J . 

C 

CallfonU  Technical  Industries 
Belmont.  Calif . 1111  A  1112 

Cambridge  Thermionic  Corp. 

Cambridge  38.  Mass . 2219 

Camloc  Fastener  Corp. 
Paramus,  N.  J . 

Cannon  Electric  Company 

Salem.  Mass . 27S3-2737 

The  Capitol  Machine  Co. 

Danbury,  Conn . 3843 

C»itol  Radio  En^ineerinK  Institute, 
Inc. 

Washington  10,  D.  C . 4409 

The  Carborundum  Co. 

Perth  Amboy,  N.  J . 2930-2931 

Carter  Parts  Co. 

Skokie,  Ill . 2109 

Centronix  Inc. 

Miami  42.  Pla . 1600 

Century  Electronics  A  Instruments, 
Inc. 

Tulsa.  Okla . 3211-3213 

Ceramaseal,  Inc. 

New  Lebanon  Center,  N.  Y . 4012 

CGS  Laboratories,  Inc. 

Ridgefield.  Conn . 1201-1203 

Chassis-Trak,  Inc. 

Indianapolis  19,  Ind . 4513 

Chester  Cable  Corp. 

Chester,  N.  Y . 4428 

Chicago  Standard  Transformer  Corp. 
Chicago  18.  lU . 3707 

Christie  Electric  Corp. 

Los  Angeles  43.  Calif . 2738 

Cinch  Mfg.  Corp. 

Chicago  24.  Ill . 2535-2536 

C.  P.  Clare  A  Co. 

New  York  17.  N.  Y . 2317-2319 

Clevite  CorporattoD 


irporatloB 

10,  Ohio. 


Cobehn,  Inc. 

Caldwell.  N.  J . 4055 

Sigmund  Cohn  Corp. 

Mount  Vernon.  N.  Y . 4322-4324 

Coil  Winding  Equipment  Co. 

Oyster  Bay.  L.  I.,  N.  Y . 4426 


See  us  at  Booth  4330  at  the  I.R.E.  Show 

Reliable 

FLEXOLON 

hook-up  wire  with 
BW  “Teflon"  tape  exceeds 

MIL-W-16878  requirements 
for  dielectric  strength 


TYK  E  (MOV) 

EXTRUDED  I  FlIXOlON  WIRE 


TYRE  EE  (1000V)  S 

EXTRUDED  I  FlUOlON  WIRE  ^ 


AVIIACC  111  7)00V  r  TiOOV  I  §300  V 

5  STO.  0fV^)_*30V  I _ aoov  I  333V _ I _ 

•REAKOOWN  VOlTACt-EXTRUDEO  AND  FlSXOlON  WIRE 


Reliability  and  price  are  key  words  these  days.  It  makes 
sense  to  build  as  large  a  safety  factor  into  your  product  as 
you  possibly  can— at  no  increase  in  cost. 

When  you  use  FLEXOLON  wire,  insulated  with  Raybestos- 
Manhattan  “Teflon"  tape,  you’re  doing  just  that.  Look  at 
the  curves  above.  Notice  the  extra  safety  margin  FLEXOLON 
wire  gives  you  in  both  types  E  and  EE  compared  to  extruded 
wire.  It  exceeds  by  far  the  requirements  of  MIL-W-16878. 

Tensolite’s  patented  process  applies  2^  times  more  layers 
of  tape  to  FLEXOLON  wire.  You  get  increased  flexibility, 
longer  lengths,  greater  insulation  protection  and  far  supe¬ 
rior  performance. 

Multi-conductor  cables  of  FLEXOLON  wire  are  well  suited  for 
demanding  applications.You  write  the  specs— Tensolite  does 
the  rest.  Or,  let  our  experienced  wire  engineers  assist  you. 

Your  Tensolite  representative  will  be  glad  to  fill  you  in  on 
all  the  advantages  of  FLEXOLON  high  temperature  hook-up 
wire.  Or  write  for  your  copy  of  the  FLEXOLON  wire  bulletin. 


Collins  Electronics  Mfg.  Corp. 
Stevensvllle,  Md . 3836 

Collins  Radio  Co. 

Cedar  Rapids,  Iowa . 1215-1221 

Communication  Accessories  Co. 

Lee's  Summit,  Mo . 2710-2712 

CBS-Hytron 

Danvers,  Mass . 2501-2503 

Columbia  Technical  Corp. 

Woodside  77.  N.  Y . M-21 
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W«at  Main  Straat.Tarrytown,  N.V. 

Pacific  Division;  1S16  N.  Oardnsr  8t.,  Los  Anssiss,  California 


HOOK-UP  WIRE  -  AIRFRAME  WIRE  •  COAXIAL  CABLE  •  MULTI-CONDUCTOR  CABLE  •  MAGNET  WIRE 

FLEXOLON  It  ■  tr«§.m(rli  •(  TtxwliU  l*tul«tt§  Win  Ct..  I«e.  •  TEFLON  ii  t  niitlinf  tradimirk  *f  Hit  §u  Rtll  CfMPtfT 
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Colambns  Electric  Mff.  Co. 

Columbus  5,  Ohio . 


2004 


ANTENNAS 


SINCE 

1921 
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TELREX  LABORATORIES 


COMMERCIAL  SERVICE 
**BEAMED-POWER’*  ARRAYS 
AND  TWO-WAY  SYSTEMS 

Model  Illustrates  a  wide*  .  \.  \  \  \ 

spaced,  12  element  circular  X.  \.  \  \  \ 

polarized  optimum-tuned  \  \  \  \ 

skewed  dipole  "SPIRALRAY"  \  \  \ 

antenna.  Provides  unusually  \  \  \ 

high  gain,  even  response,  in  **"  ^  '  TJ  T 

air poTarization  planes,  verti*  X  \ 

cal,  horizontal  or  oblique  \ 

with  unusually  high  signal-  \ 

to-noisa  ratio.  Modal  lllustrstsdi  >\  \ 

NO  OTHER  CIRCULAR  PO-  No.  SY  12-104-110 
LARIZEO  ARRAY  known  to  \ 

the  art  today  can  provide  the  Electrical  tpadficattsas-Modcl  No. 

linear  high  gain  and  signal-  SY-12-104-110:  Polarlation,  circular, 

to-noise  ratio  in  all  radiation  linear  within  V2  db.  Gain  13  db.  F/B* 

planes.  Ratio  30  db.  V/S/W/R  (50  ohm 

The  ideal  antanna  for  missila  cable)  1.1/1.  Beamwidth  at  half 

tracking,  talemataring  and  Power  points  33  degrees.  Max.  power 

no-fada  response  to  mobile  InPut  300  w,  with  "Baiun"  supplied, 

(or  moving)  stations.  Mechanical  BRecIflcatlsasi  Boom 

Models  available  to  extend  diameter  2"  0.0.  x  25  ft.  All  alumi- 

the  practical  range  of  2-Way  num  boom  and  elements.  Weight  ap- 

Communication  Systems.  P.rox  25  lbs.  Rated  wind-load  00  mpn. 


Model  57-12-104-11 
53M.00 

Model  MSY-104-110 

53M.00 


Model  lllustratedi  11  ) 

No.  SY  12-104-110 

Electrical  tRsdflcatlsns-Modcl  No. 
SY-12-104-110:  Polarization,  circular, 
linear  within  Vh  db.  Gain  13  db.  F/B* 
Ratio  30  db.  V/S/W/R  (50  ohm 
cable)  1.1/1.  Beamwidth  at  half 
power  points  33  degrees.  Max.  power 
Input  300  w,  with  "Baiun"  supplied. 
Mechanical  BRecIflcatlsasi  Boom 
diameter  2"  0.0.  x  25  ft.  All  alumi¬ 
num  boom  and  elements.  Weight  ap- 

Rrox  25  lbs.  Rated  wind-load  BO  mpn. 

0  Ice  load  Available  for  120  mph 
wind  load.  (Model  No.  MSY-104-110). 


•  Telrex  is 
equipped  to  design 
and  supply  to 

our  specifications 
or  yours,  Broad¬ 
band  or  single 
frequency,  fixed  or 
rotary  arrays  for 
communications, 
FM,  TV,  scatter- 
propagation,  etc. 

•  Consultants 
and  suppliers 

to  communication 
firms,  universities, 
propagation 
laboratories  and 
the  Armed  Forces. 


Communication  and  TV  AntannaM 


(f.o.b,  Atbvry 
Pork,  N.  J.) 


LABORATORIES 


ASBURY  PARK  44,  NEW  JERSEY,  U.S.  A. 

VISIT  THE  TELREX  BOOTH  I3I4-I.R.E.  SHOV/I 
CIRCLE  294  READERS  SERVICE  CARD 


See  our  Complete  Display 
at  IRE  Shaw- BOOTH  4513 


CABLE  RETRACTOR  INSTALLED 
One  support  roil  is  shown  cut  away 
to  more  clearly  illustrote  complete 
absence  of  coble  sag  at  every  stage. 
TOP  — installation  with  slide  closed 
MIDDLE— chassis  partly  withdrawn 
BOTTOM— slide  extended,  chassis  tilted 

ONE  SOUICE... - 1— 

I  for  VENTILATED  RELAY  RACK  CABINETS, 
CONTROL  CONSOLES.  BLOWERS.  CHASSIS. 
•CHASSIS-TRAK'*,  RELATED  COMPONENTS 


PREVENTS 

ENTANGLING 

COMPONENTS 


CABLE  RETRACTOR 


Withdrawal  of  o  chatsit  for  service 
and  its  return  to  position  no  longer 
presents  the  old  bugaboo  of  cable 
entanglement  with  and  damage  to 
tubes  and  components  in  the  chassis 
immediately  below  it. 

This  new  cable  retractor's  double  action 
maintains  a  constant  tension  and  correct 
suspension  of  coble  at  all  times— permits 
adequate  coble  length  for  full  extension 
and  tilting  of  chassis  without  hazard  of 
snagging. 

May  be  used  with  all  types  of  chassis  or 
drawer  slides,  is  adjustable  to  fit  varying 
chassis  lengths,  is  simple  to  install,  and  has 
proven  thoroughly  reliable  in  operation. 
Mounts  on  rear  support  rails  on  standard 
hole  increments.  Cadmium  plated 
cold  rolled  steel. 


Write  for  complete  data 


ORegon  8-7827 


Comar  Electric  Co. 

Chicago  18,  lU . 2927 

The  Combined  Book  Exhibit,  Inc. 

New  York  52,  N.  Y . 4429 

Computer  Control  Company,  Inc. 
Wellesley  57,  Mass . 1321-1323 

Computer-Measurements  Corp. 

North  Hollywood,  CaUf . 1620-1622 

Condenser  Products  Co. 

New  Haven  4,  Conn . 3923 

Conrad,  Inc. 

Holland,  Mich . . 1424-1426 

ConsoMdated  Avionics  Corporation 
Westbury,  New  York . 1113 

Consolidated  Diesel  Elec.  Co. 

Stamford,  Conn . IIOOB 

Consolidated  Electrodynamics  Corp. 
Rochester  3,  N.  Y . 3223 

The  Consolidated  Mining  &  Smelting 
Co.  of  Canada  Ltd. 

Montreal,  Canada . 4122 

Consolidated  Resistance  Co.  of  America, 
Inc. 

Yonkers.  N.  Y . 2009 

The  Constanta  Co.  of  Canada  Ltd. 
Montreal,  P.  Q.,  Canada . 3925 

L.  L.  Constantin  &  Co. 

Lodi,  N.  J . 3801,  3803 

Continental-Diamond  Fibre  Corp. 
Newark  48,  Delaware . 4224-4226 

Control  Electronics  Co.,  Inc. 

Huntington  Station,  L.  I.,  N.  Y . 3118 

Coors  Porcelain  Co. 

Golden.  Colo . 4005-4006 

Comell-Dobilier  Electric  Corp. 

South  Plainfield,  N.  J . 2725-2727 

Corning  Glass  Works 

Coming,  N.  Y . 2428-2430 

2521-2523 

E.  M.  I.-Cossor  Electronics  Limited 
Halifax,  N.  S.,  Canada . 3840 

Cowan  Publishing  Corp. 

New  York  36,  N.  Y . 1234 

Cox  &  Co.,  Inc. 

New  York  10,  N.  Y . 3904 


Craig  Systems,  Inc. 

Lawrence,  Mass . 1325 

Cramer  Controls  Corporation 
Centerbrook,  Conn . 2527 

Crosby  Laboratories,  Inc. 

Syosset,  L.  I.,  N.  Y . 1415 

Cubic  Corp. 

San  Diego  11,  Calif . 1801 

James  Cunningham  Son  &  Co.,  Inc. 
Rochester  8,  New  York . 2813 

Curtis  Development  Se  Mfg.  Co. 
Milwaukee  16,  Wise . 2810 

Curtiss-Wright  Corp. 

Carlstadt,  N.  J . 1418-1422 

Cutler-Hammer,  Inc. 

Milwaukee  1,  Wise . 3931 

CWS  Waveguide  Corp. 

Amityville,  N.  Y . 3000 


Western  Devices,  Ihc. 

600  W.  FLORENCE  AVE.,  INGLEWOOD,  CALIF. 


Dage  Electric  Co.,  Inc. 

Beech  Grove,  Ind . 2635 


I 


Dale  Prodncta,  Inc. 
Columbus,  Nebr.  .. 


2742-2744 


The  Daven  Company 

Livingston,  N.  J . 2717,  2719 

Daystrom,  Inc. 

Benton  Harbor,  Mich . 1802-1810 

1901-1909 


for"GO-NO  GO”  automatic  monitoring  I  control .  .V 
new  trio  labs* 


Decade  Instrument  Co. 

Caldwell,  N.  J . 3025-3026 

DeJnr-Amsco  Corporation 

Long  Island  City  1,  N.  Y . 2307-2309 

Del  Electronics  Corp. 

Mount  Vernon,  N.  Y^. . 3827 

Deltime,  Inc. 

Mamaroneck,  N.  Y . 2935 

DeMomay-Bonardi  Corp. 

Pasadena,  Calif . 3216-3218 

Derivation  &  Tabulation  Associates,  Inc. 
West  Orange,  N.  J . 4042 

Design  Tool  Corporation 

Brooklyn  38,  N.  Y . 4120 

The  Deutsch  Company 

Los  Angeles  3,  Calif . 3907 

Dialight  Corp. 

Brooklyn  37,  N.  Y . 2729-2731 

Diamond  Antenna  A  Microwave  Corp. 
Wakefield,  Mass . 3237-3239 

Diamonite  Prodncta  Mfg.  Co. 

Shreve,  Ohio . 4231 

Digital  Equipment  Corporation 
Maynard,  Mass . 1514 

Douglas  Microwave  Co.,  Inc. 

Mount  Vernon,  N.  Y . 2241  A  2243 

Dow  Coming  Corp. 

Midland.  Michigan . 4308-4310 

Drake  Manufacturing  Co. 

Chicago  22,  lU . 2214 

Wilbur  B.  Driver  Co. 

Newark  4,  N.  J . 4201-4203 

Driver-Harris  Co. 

Harrison,  N.  J . 4401-4403 

Allen  B.  Du  Mont  Labs.  Inc. 


Clifton,  N.  J . 3201-3204 

E.  I.  do  Pont  de  Nemours  A  Co.,  Inc. 

Wilmington  98,  Del . 4327-4329 

4319-4321 

Dura  Plastics  of  New  York,  Inc. 

New  York  16,  N.  Y . 4026-4027 

Dymec,  Inc. 

Palo  Alto,  California . 3019-3020 

Dyna-Empire,  Inc. 

Garden  City,  L.  I.,  N.  Y . 1718 

Dynamics  Corp.  of  America 
Carlisle.  Pa . 1809 

Dynapar  Corporation 

Skokie,  ni . 3116 


E 


Eastern  Industries,  Inc. 

Hamden  14,  Conn . 2132  A  2133 

Thomas  A.  Edison  Industries 

West  Orange,  N.  J . 3505-3507 

Eitel-McCullough,  Inc. 

San  Bruno,  Calif . 2410-2412 

Elastic  Stop  Nut  Corp.  of  America 
Elizabeth  3.  N.  J . 2244 

ELCO  Corp. 

Philadelphia  24.  Pa . 2806 


ACTUAL 

SIZE 


SPECIFICATIONS 


AC  Sensitivity;  5  MV 
DC  Sensitivity  10  MV 
Input  Impedance.  7  Megohms  (mii 
Output  DPDT  relay,  contoct 
rating  7  Amps  ot  28  V  DC 
Povver  Requirements:  115V, 

400  cycles,  1  watt 
Repeatability  of  Trip  Point  ♦  1  A 
Performance  will  meet 
or  exceed  appropriate 
MIL  specificotions. 

AC  or  AC-DC  versions  availoble. 


COMPARATOR 


COMPARATOR 


COMPARATOR 


COMPARATOR 


COMPARATOR 


COMPARATOR 


A  typicol  application  of  the  Comparator 
in  an  automatic  resistor  grading  system 

Series  200  trips  its  own  DPDT  output  relay  when  an  unknown  input  signal  exceeds  the  volue 
of  o  known  input  reference  level.  This  direct  voltage  comporison  is  the  most  reliable  tech¬ 
nique  for  automatic,  progrommed  accurate  meosurement  with  computer-speed  Applications, 
virtually  unlimited,  include:  military  ground  support  devices,  oirborne  instrumentotion,  pro¬ 
duction  test  equipment,  olorm/control  systems,  and  mony  dato-gathering  and  processing 
systems  Write  for  reprint  of  orticle  in  '  Military  Systems  Design" 
magazine.  Also  for  Tech  Bulletin.  Address  Dept  V 


Trio  Loboratories,  Inc.,  Plainview,  Long  Islond,  New  York 
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m^eo  M.Hi  mmu 

New! 

jmSISTORIZED  . 

\  W.  HAYDON  COMPANY’S 
TRANSISTORIZED  SUB-MINIATURE 
ELECTRONIC  TIME  DELAY  RELAYS! 

SAVE  SPACE  AND  WEIGHT! 


TEST-PROVED  PERfORMANCE! 

H<9h  Tcmpcroturt:  13S^C  1250**^) 

VtbroMon:  2000  CPS  at  15  9. 

Ccnioct  orfangements  up  to  4  pol*  double  throw. 

Unique  trantistoraed  R  C.  time  constont  network 

lime  Deloyt  from  50  to  120  teconds.  Longer  Oeloyi  ovoilobli 

Hermcticolly  teoled  houiingt 


A,WsK1AYD0N 


REQUIREMENTS 

MIL-E-5272A 


NORTH  iU4  STREET,  WATEIRUITIO, CONNECTICUT 
0«>tifn  0nd  Monwfoctwre  et  Electre-MerKonicel  Timinf  Ocvicet 


Electra  MannfactorinK  Co. 

Kansas  City  11,  Mo . 3916-3 

Electralab  Incorporated 

Needham  Heights  94,  Mass . 3 

The  Electric  Anto-Lite  Co. 

Toledo  1,  Ohio . 4 

The  Electric  Hotpack  Co.,  Inc. 
Philadelphia  35,  Pa . 1 

Electric  Regulator  Corp. 

Norwalk,  Conn . 2 

Electrical  tt  Physical  Instrument  Coi 

Long  Island  City  1,  N.  Y . 3 

Electrical  Industries 

Murray  Hill,  N.  J . 2526-2 

Electro  Devices  Inc. 

Wilmington,  Mass . i 

Electro-Flex  Heat,  Inc. 

Hartford  6,  Conn . 3 

Electro  Impulse  Laboratory,  Inc. 
Red  Bank,  N.  J . 3 

Electro  Instruments,  Inc. 

San  Diego  11,  Calif . 3614  A  3 


DRAWN  SHELLS 
FORMED  METAL  PARTS 


EYELETS  •  FERRULES  •  METAL  STAMPII^GS  •  ASSEMBLIES 

INGINEERINS  The  Cly-Del  Engineering  Department  is  avail¬ 
able  to  you  to  help  develop  your  requirements. 

TOOL  ROOM  The  Cly-Del  Tool  Room  con  help  you  meet  the 
demands  of  time,  ecortomy,  accuracy. 

Manufacturing  Cly-Del  . . .  The  complete  home  for  contract 
production  . . .  con  manufacture  custom  ports  for  you 
from  oil  metals. 


Electro-Measnrcments,  Inc. 
Portland  1,  Ore . 


CLY-DEL  MANUFACTURING  CO 


EIcctro-Mec  Laboratory,  Inc. 
Long  Island  City  1,  N.  Y. . . . 


Electro-Mechanical  Instrument  Co. 
Perkasie,  Penn . 


WRITE  FOR 
campUl*  intlshf 
into  Cly-D«l.  Fr«s 
r«f«r«nc«  brochvrc. 


46  SHARON  ROAD 
WATERBURY,  CONN. 


The  Electro  Motive  Mfg.  Co.,  Inc. 
Willlmantic,  Conn . 2734 

Electro-Pulse,  Inc. 

Culver  City,  Calif . 3608  &  3610 

Electro  Snap  Corporation 

Chicago  24.  ni . 2131 

Electro- Voice,  Inc. 

Buchanan,  Mich . 1510 

Electrol,  Inc. 

Los  Angeles  35,  Cailif . 1625 

Electronics  Applications,  Inc. 

Stamford,  Conn . Netherlands  Room 

Electronic  Assistance  Corp. 

Red  Bank.  N.  J . 1815-1817 


CIRCLE  2*9  READERS  SERVICE  CARD 


Electronic  Associates,  Inc. 

Long  Branch,  N.  J . 1202-1208 

Electronic  Industries 

Philadelphia  39.  Pa . 1627 

Electronic  Instrument  Co.,  Inc. 

Long  Island  City  1,  N.  Y . 1413 

Electronic  Measurements  Co.,  Inc. 
Eatontown,  N.  J . 2338-2340 

Electronic  Mechanics,  Inc. 

Clifton,  N.  J . 4314 

Electronic  Products  Manufacturers,  Inc. 
Chicago  5,  Ill . ERA  Room 

Electronic  Representatives  Association 
Chicago,  Ill . Rm.  321 

Electronic  Research  Assoc.,  Inc. 

Cedar  Grove,  N.  J . 2705 

Electronic  Tube  Corp. 

PhUadelphia  18,  Pa . 3112-3113 

Elgin  Metalformers  Corp. 

Elgin,  Ill . 1225-1229 

Elgin  National  Watch  Co. 

Burbank,  Calif . 2233 

Emerson  &  Cuming,  Inc. 

Canton,  Mass . 1923 

Empire  Devices  Products  Corp. 
Amstsrdam.  N.  Y . 3818-3820 


$••  ut  in  Booths  2702-2704  at  tho  1959  IRE  Show 
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•VS>"  *  IV 
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jy."  long 

2"  long 

Wslght 

t  ouncsi 

3  ounces 

lullstin 

Bulletin 

WRITE  FOR: 

AWH  TD-50J 

AWH  TD  504 
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Engelhard  Industrien,  Inc. 
Newark  2,  N.  J . 

.2110-2118 

Engineered  Electronics  Co. 
Santa  Ana,  Calif . 

Epco  Products,  Inc. 

Brooklyn  7,  N.  Y . 

Epsco  Inc. 

Worcester  8,  Mass . 

.3106-3108 

Era  Electric  Corp. 

Nutley,  N.  J . 

The  Ericsson  Corp. 

New  York  17,  N.  Y . 

ESC  Corporation 

Palisades  Park,  N.  J . 

Eubanks  Engineering  Company 

Pasadena,  Calif . 4239 

Eugene  Engineering  Co.,  Inc. 
Hyde  Park  36,  Maas . 

F-R  Machine  Works,  Inc. 

Woodside  77,  N.  Y . 3713-3717 

FairchQd  Camera  A  Instrument  Corp. 
Syosset,  L.  I..  N.  Y . 3506-3508 

Fairchild  Controls  Corp. 

Hicksvllle,  L.  I.,  N.  Y . 3510-3512 

Fairchild  Publications,  Inc. 

New  York  3,  N.  Y . 1825 

Falstrom  Co. 

Passaic,  N.  J . 1327 

Fansteel  Metallurgical  Corp. 

North  Chicago.  Ill . 4021  A  4022 

Farwell,  Onnun,  Kirk  A  Co. 

St.  Paul  7,  Minn . 1819 

Federal  Shock  Mount  Corp. 

Long  Island  City  1,  N.  Y . 3814 

Federal  Tool  Engineering  Co. 

Cedar  Grove,  N.  J . 4526 

Feedback  Controls,  Inc. 

Waltham  54.  Mass . 3012 

Fenwal  Electronics,  Inc. 

Framingham,  Mass . . . 3910 

Ferris  Instrument  Co. 

Boonton,  N.  J . 3205 

Ferroxcube  Corp.  of  America 
Saugerties,  N.  Y . 2530 

Filmohm  Corp. 

New  York  10,  New  York . 3234 

Filters,  Inc. 

Port  Washington,  N.  Y . 2808 

Filtron  Co.,  Inc. 

Flushing  55,  L.  I.,  N.  Y . 2841-2843 

Ford  Instrument  Co. 

Long  Island  City  1,  N.  Y.llOl,  1102,  1103  ' 

The  Formica  Corp. 


Cincinnati  32, 


io . 4404  A  1406 


Foto- Video  Laboratories,  Inc. 

Cedar  Grove,  N.  J . 3043 

Franklin  Electronics  Inc. 

Bridgeport,  Pa . 3035 

Freed  Transformer  Co.,  Inc. 

Brooklyn  27,  N.  Y . 2721  A  2723 

Fuji  Communication  Apparatus 
Japan  . 2937 

Furane  Plastics  Inc.  ‘ 

Los  Angeles  39,  Calif . 4007 


1020  COMMERCE  AVE..  UNION.  N  J. 
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Quality  Control  on  Your  Own  Premises 


Optical 

ORIENTATION 

SYSTEM 

ferfokerotery  or  produdion  u(o 


EFFICIENT.  Vitual  undiilortsd 
pottsrn  ollewt  immediot*  adjust* 
m«nl.  Eaquires  no  inUrprotolien 
or  corrtlation  with  charts  and  data. 

PRACTICAL.  Sat*  and  simpla  to 
handle.  Alwoys  ready  for  imme¬ 
diate  use.  Compact— takes  up  only 
two  square  feet  of  table  surface. 


Micromech'*  •xp»r}»nc»d  Cn. 
gineering  Deportment  is  at 
your  ssrvies  in  developing 
an  optical  orionlation  system 
to  meet  your  particular  re- 
quIrtmoQt. 


ECONOMICAL.  low  cost,  self 
contained  unit.  Uses  no  film  or 
expendable  accessories.  No  main¬ 
tenance  required. 


See  it  at 
the  I.R.E.  Shew 
leeth  4031 


Have 


You 


Seen 


the 


new 


and 


exciting 

“Eye-Openers" 


in  the  KINGS  exhibit 


Booths  2718-2720 
IRE  Show  March  23-26 


KINGS  ELECTRONICS  CO.,  INC.  *  Tuckahoe,  New  York 


RIGID 

STANDARDS 

ASSURE 

QUALITY 

PRODUCTS 


Adherence  to  tightest  specifications  by 
skilled  assemblers-  - 100%  inspection 
for  perfect  construction — precision  parts— 
closely  controlled  spacing  guarantees 
QUALITY  in  every  SUPERIOR  electron 
gun  mount. 

At  your  service  for  any  type  of  electron  f(un  mount. 
Samples,  cstalofs,  prices  available  on  re(|uciat. 


Superior  Electronics  Corporation 

208  Piaget  Avenue,  Clifton,  New  Jersey  •  GRegory  2-2500 

CIRCLE  303  READERS  SERVICE  CARO 


COMPUTER  ENGINEERS 

Positions  are  open  for  computer  engineers  capable 
of  making  significant  contributions  to  advanced 
computer  technology.  These  positions  are  in  our 
new  Research  Center  at  Newport  Beach.  California, 
overlooking  the  harbor  and  the  Pacific  Ocean  — an 
ideal  place  to  live.  These  are  career  opportunities 
for  qualified  engineers  in  an  intellectual  environ¬ 
ment  as  stimulating  as  the  physical  surroundings 
are  ideal.  Qualified  applicants  are  invited  to  send 
resumes,  or  inquiries,  to  Mr.  L.  R.  Stapel,  Aero- 
nutronic  Systems,  Inc.,  Box  NK-486,  Newport 
Beach,  California. 


Positions  Open:  I  Areas  of  Interest: 

Systems  Engineers  J  Computers  & 

I>ogical  Designers  •  ,  Data  Processors 

Magnetic  Memory  •  Storage  Units 

Engineers  J  Display  Eievices 

Communications  •  Computer  Components 

Engineers  •  Solid  State  Devices 

Digital  Computer  .  Memo^  Systems 

_  Prc^ammers  •  Flight  Data  Entry 

Circuit  Engineers  *  Digital  Circuit  Design 

Mechanical  Engineers  •  Advanced  High  Speed 

Optical  Engineers  *  Computer  Systems 

COMPUTER  DIVISION 

AERONUTRONIC 

a  tubtidiary  of  FORD  MOTOR  COMPANY 
Newpost  Beach  •  Gusndale  •  Santa  Ana  •  Maywood,  Cauf. 


G-L  Electronics  Co.,  Inc. 

Camden  5,  N.  J . ...3948 

G-M  Laboratories,  Inc. 

Chicago  34,  Illinois . 2105 

The  Gabriel  Co. 

Needham  Heights  94,  Mass. . .  .1419-1421 

The  Gamewell  Company 

Newton  Upper  Palls  64,  Mass . 2431 

The  GARLOCK  Packing  Co. 

Palmyra,  N.  Y . 4036-4037 

The  Garrett  Corp. 

Los  Angeles  45.  Calif . 1513 

Gates  Radio  Co. 

Quincy,  Ill . 1310-1312 

General  Aniline  &  Film  Corp. 

New  York  14,  N.  Y . 4132 

G.B.  Electronics  Corp. 

Valley  Stream,  L.  I..  N.  Y . 1101-1102 

General  Cement  Manufacturing  Co. 
Rockford,  Ill . 4110 

General  Ceramics  Corp. 

Keasbey,  N.  J . 2221-2223 

General  Communication  Co. 

Boston  15,  Mass . 3063 

General  Components,  Inc. 

New  York  51,  N.  Y . 4056 

General  Electric  Co. 

Schenectady  5,  N.  Y . 2924-2928-2932 

General  Electronic  Labs.,  Inc. 

Cambridge  42,  Mass . 3003,  3004 

General  Instrument  Corp. 

Newark  4,  N.  J . 2211-2217 

General  Magnetic  Corp. 

Chicago  39,  Ill . 3015 

General  Mills 

Minneapolis  13,  Minn . 1900 

General  Motors  Corp. 

Kokomo,  Ind . 1512 

General  Precision  Laboratory,  Inc. 
Pleasantville,  N.  Y,. . 1501-1511 

General  Radio  Co. 

Cambridge  39,  Mass . 3302-3312 

General  Resistance,  Inc. 

New  York  55,  N.  Y . 3839 

i  General  Time  Corp. 

New  York,  N.  Y . 1331 

General  Transistor  Corp. 

Jamaica  35,  N.  Y . 2205-2207 

Genisco,  Incorporated 
;  Los  Angeles  64.  Calif . M-1 

Geotechnical  Corp. 

Dallas,  Texas  . 1109 

Gertsch  Products,  Inc. 

Los  Angeles  16.  Calif . 3701-3703 

G.  M.  Giannini  &  Co.,  Inc. 

Pasadena  1,  Calif . 3802-3804 

Glass-Tite  Industries,  Inc. 

Cranston  10,  R.  1 . 3001 


Glasseal  Products  Co.,  Inc. 

Linden,  N.  J . 3921 

Globe  Industries,  Inc. 

Dayton  4,  Ohio . 3915 

GOE  Engineering  Co. 

Los  Angeles  22,  Calif . 4528 

Goldsman 

Philadelphia  22,  Pa . 4111 
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Quan-Tech’s  Transistor- Regulated  Power  Supplies 


John  Combos  Co.,  Inc. 

Irvington  11,  N.  J . 2436  St  2438 

Good-All  Electric  Mfg.  Co. 

OgaUala,  Nebr . 3716 

B.  F.  Goodrich  Co. 

Shelton,  Conn . 4533 

Gordos  Corporation 

Bloomfield,  N.  J . 3949 

W.  L.  Gore  St  Associates 

Newark,  Delaware  . 4121 

Gorham  Manufacturing  Co. 

Providence  7,  R.  1 . 3819 

Gould-National  Batteries,  Inc. 
Easthampton,  Mass . 3828 

Grant  Pnlly  St  Hardware  Corp. 

West  Nyack,  N.  Y . 1118 

Gravhill,  Inc. 

La  Orange,  Ill . 2312 


Great  Eastern  Metal  Products  Co. 
Yonkers  2,  N.  Y . 4115 

Green  Instrument  Co.,  Inc. 

Cambridge  39,  Mass . 4316 

Gremar  Manufacturing  Co.,  Inc. 
Wakefield,  Mass . 3705 

Gries  Reproducer  Corp. 

New  Rochelle,  N.  Y . 4108 


Grimson  Color,  Inc. 
New  York  16,  N.  Y. . . 


. 1910 


Guardian  Electric  Mfg.  Co. 

Chicago  12,  Ill . 2502.  2504 

Gudebrod  Bros.  Silk  COw,  Ine. 

New  York  1,  N.  Y . 4025 

The  Gudeman  Co. 

Chicago  10,  lU . 2130 


POWER 


you  can  count  on! 


You’ll  find  Quan-Tech’s  low  volt¬ 
age,  precisely-regulated  power  sup¬ 
plies  ideal  for  laboratory  use  and 
for  specific  applications.  So  light¬ 
weight  and  compact.  Take  only  a 
minimum  of  bench  space.  Short- 
circuit  current  is  held  to  a  safe 
value,  automatically. 

Four  models  regulated  from 
±0.25%  or  ±25  millivolts  for  line 
and  load  combined.  Feature  low 
ripple,  low  internal  imp>edance, 
small  size  (8}4'^  x  5"  x  6%"  deep; 
weight,  7%  lbs.). 


MODEL  lot  0-8  «.  DC.  0-2  omim.  .  .  Mm  $185 

MODEL  102  0-14  v.  DC,  0-1  anp.  .  .  Pric*  $123 

MODEL  103  0-30  v.  DC.  0-<A  omp.  .  .  Prin  $173 

MODEL  103  0-30  v.  DC,  O-Vii  emp.  .  .  Pricp  $203 

AIm 

MODEL  104  0-30  v.  DC,  0-1  omp.  .  .  PriM  $373 

All  models,  racks,  special  units 
—  including  closer  regulation,  cur¬ 
rent  metering,  etc.  —  furnished  to 
your  specifications. 

Writs  or  call  u$  for  complstt  informotloni 


izazt-^&oh 


QUAN-TECH  LABORATORIES  •  Morristown,  New  Jersey 


VISIT  US,  BOOTH  #3033  IRE  SHOW 
CIRCLE  305  READERS  SERVICE  CARD 


SlIDINO  DRAWERS 
SwiM  *0 


RACKS  p  , 
Saripi  DCR 


HEAVY  DUTY 
RACKS 

SptImPO 


Halliburton,  Inc. 

Los  Angeles  58,  Calif . 4518-4520 

Hardwick,  Hlndle,  Inc. 

Newark  5,  New  Jersey . 3848 

Harrison  Laboratories,  Inc. 

Berkeley  Heights,  N.  J . 3844 

The  Hart  Manufacturing  Co. 

Hartford  1,  Conn . 3952 

Harvey- Wells  Electronics,  Ino. 

West  Roxbury  32,  Mass . 1228 

Hastings-Raydist,  Inc. 

Hampton,  Va . 3317 

Haveg  Industries,  Inc. 

Wilmington  8,  Delaware . 4506 

Hayden  Publishing  Co. 

New  York  22,  N.  Y . 1727 

The  A.  W.  Haydon  Co. 

Waterbury  20,  Conn . 2702-2704 

Haydon  Switch,  Inc. 

Waterbury  20,  Conn . 3922 

Heinemann  Electric  Co. 

Trenton  2,  N.  J . 2838-2840 

Heminway  St  Bartlett  Mfg.  Co. 

New  York  36,  N.  Y . 4104 

Hermetic  Seal  Corporation 

Newark  7,  N.  J . 2225 

Hetherington,  Inc. 

Folcroft,  Pa . 3805 


Just  a  law  of  tho  many  . .  . 

iPigsomisiB 

,  STANDARD  ^1*  ||P; 

METAL  HOUSINGS  IpU^ 

MODIFICATIONS  OF  OUR  STANDARD  UNITS 

''k  oro  availablo  upon  request;  such  as  colors,  handles,  holes 

n  and  cut-outs,  ventilation  and  hardware. 

See  our  Booth  No.  1 1 1 6  at  the  tHP  PlH-, 

I.R.B.  SHOW  in  New  York  —  AAarch  23-26  ’  |  fg® 

SEND  FOR  COMPLETE  CATALOG  E  |  pi 

PREMIER  METAL  PRODUCTS  CO.  |  ||l 

337  MANIDA  St,  NEW  YORK  59,  N.  Y.  |  pH 

lIMiE'’  WESTERN  SALES  OEPICE:  1483  loytliar.  Ilvd.,  Son  PraiKiK.,  C«l.  £ 

I  Hli  EXPORT  DEPARTMENT;  f 

I  EMEC  127  Croc  StrMl.  PtalnvlMr,  N.  Y.  (§ 

□  I  in  CANADA;  MUSIMART  ef  CANADA,  M. 

I  IlH  901  8l..ry  St.,  MoiOrMl 


MUITIPIE 

HEAVY  DUTY  RACKS 
Swfu  P8 
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IRON  CORE 

Development 


i;  Production 
Costs 


Breakage 

Loss 


{  for 

Non-uniformity 
of  torque  in  phenolic 
irppregnated  coil  forms 


Vector  Electronics  manufactures  a  complete 

line  of  structures  for  mounting  circuitry  easily, 
compactly  and  with  good  accessibility. 

Vector  experience  and  facilities  guarantee 
delivery,  performance  and  economical  prices. 


Hewlett-Packard  Co. 
Palo  Alto,  Calif . . 


Hexacon  Electric  Co. 
Roselle  Park,  N.  J... 


Hi-G  Inc. 

Windsor  Locks,  Conn . 

Hickok  Elec.  Instmment  Co. 
Cleveland  8,  Ohio . 31 

Hill  Electronic  Engr.  A  Mfg.  Co. 
Mechanicsburg,  Pa . . 

Call  Hirschmann  Co„  Inc. 
Manhasset,  L.  I.,  N.  Y . . 

HItemp  Wires,  Inc. 

Westbury,  L.  I  ,  N.  Y . 

Hoffman  Electronics  Corp. 
Evanston,  Ill . 3‘ 


STRUCTURES 

FOR 

CIRCUITRY 


Hoover  Electronics  Co. 
Timonium,  Md . 


I  TERMINALS  AND  TERMINAL  BOARDS 


Houghton  Laboratories,  Inc. 
Olean,  N.  Y . 

H  P  L  Manufactnring  Co. 

Cleveland  28.  Ohio . 


Harvey  Hnbbell,  Inc. 

Bridgeport  2,  Conn . 

Hudson  Tool  dc  Die  Co.,  Inc. 
Newark  5,  N.  J . 

Huggins  Laboratories,  Inc. 
Sunnyvale,  Calif . 

Hughes  Aircraft  Co. 

Culver  City,  Calif . 

Hughes-Irsltler  Mfg.  Corp. 
Brooklyn  19,  N.  Y . 

Hull  Corporation 

Hatboro,  Pa . 

Hycon  Eastern  Inc. 
Cambridge  42,  Mass . 


SOCKET  TEST  ADAPTOR. 
CHANGE  ADAPTORS. 
EXTENDERS,  ROTOPROBES 
AND  TUBE  BASE  PLUGS. 


fVrite  for  catalog  to 

VECTOR  ELECTRONIC  COMPANY 
1100  FLOWER  STREET,  GLENDALE  1.  CALIFORNIA 
TELEPHONE;  CHAPMAN  5-1076 
ViiN  e»r  tocch  #4050  at  I.R.E.  SAow,  MarcA  2»-7* 

CIRCLE  307  READERS  SERVICE  CARO 


SOCKET  TURRETS, 
TERMINAL  TURRETS. 
TRANSISTOR  TURRETS. 


Process  #25 

Developed  by 

RADIO  CORES^inc.  ^ 

Originators  of 


Illinois  Condenser  Co. 

Chicago  22.  Ill . 2310 

Illinois  Tool  Works 

Chicago  39.  Ill . 3914 

The  Indiana  Steel  Products  Co. 
Valparaiso,  Ind . 2432-2434 

Induction  Motors  Corp. 

Westbury.  L.  I  ,  N.  Y . 2229 

Ind.  Develop.  Eng.  Assoc.  Inc. 
Indianapolis  26,  Ind . 1520 

Industrial  Hardware  Mfg.  Co.,  Inc. 

New  York  12.  N.  Y . 2828 

Industrial  Instruments,  Inc. 

Cedar  Grove,  N.  J . 3233-3235 

Indu.strial  Products  Co. 

Danbury,  Conn . 2517-2519 

Industrial  Test  Equipment  Co. 

New  York  3,  N.  Y . 3206 

Industrial  Timer  Corporation 
Newark  4.  N.  J . 1307-1309 

Industrial  Transformer  Corp. 
Gouldsboro,  Pa . .3821 

Industrial  Winding  Machinery  Corp. 
New  York  5,  N.  Y . 4405-4407 

Industro  Transistor  Corp. 

Long  Island  City  6,  N.  Y . 3829 

Inertia  Switch 

New  York,  N.  Y . 3949B 

Inso  Products,  Ltd. 

New  York  18,  N.  Y . 4054 


ENGINEERED  ECONOMY 
IRON  CORES 


Phene: 

GArden  2-33S3 
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Pot.  Pend. 


PRICE 


ZONE  ....STATE 


phaAr  '*'**®^ 


METER 


m  'ji  li  :^T  S34950 

'''  *  a  fo.b. 

'ORK^ 


•  HIGH  ACCURACY 

•  MEASURES  FROM  0  TO  360  DEGREES 

•  READINGS  NOT  AFFECTED  BY  NOISE  AND 

HARMONICS 

•  PHASE  SHIFTS  OF  THE  ORDER  OF  .01  °  CAN 

BE  MEASURED  EMPLOYING  SPECIAL  CIRCUIT 
TECHNIQUES 

•  MEASURES  IN-PHASE  AND  QUADRATURE 

COMPONENTS  SEPARATELY 

For  further  Information  contact  your  nearest 
reprosontative  or  write  for  brochure 


I  INDUSTRIAL  TEiST  EQUIPMENT  CO 

55  E  11th  ST  •  NEW  YORK  3  •  GR  3-4684 


Instrument  Development  Labs.,  Inc. 


Attleboro,  Mass . 3826 

Instruments  for  Industry,  Inc. 
Hlcksville,  L.  I.,  N.  Y . 2830 

Instruments  PnbllshinK  Co.,  Inc. 
Pittsburgh  12,  Pa . 1329 


Instrument  Specialties  Co.,  Inc. 

Uttle  Palls.  N.  J . 4313 

International  Business  Machines  Corp. 
New  York  22,  N.  Y . 1205,  1207,  1209 

International  Eastern  Co. 

New  York  1.  N.  Y . 4105 

International  Electronic  Research  Corp. 
Burbank.  Calif . 4204  A  3704 

International  Instruments,  Inc. 

New  Haven  15,  Conn . 2811 

International  Nickel  Co.,  Inc. 

New  York  5,  N.  Y . 4415-4421 

International  Physical  Index,  Inc. 

New  York  35,  N.  Y . 4430 

International  Pump  A  Machine  Works 
Inc. 

Livingston,  N.  J . 4416 

International  Radiant  Corp. 

Westbury,  L.  I.,  N.  Y . 1216 

International  Rectifier  Corp. 

El  Segundo,  Calif . 2901-2903 

International  Resistance  Co. 
Philadelphia  8.  Pa . 2821-2825 

International  Telephone  A  Telegraph 
Corp. 

New  York  4,  N.  Y . 2510-2625 

ITEK  Corporation 

Waltham  M.  Mass . 3220 

J 


J-B-T  Instruments,  Inc. 

New  Haven  8,  Conn . 2732 

James  Vibrapowr  Co. 

Chicago  18.  Ill . 2100 

Jennings  Machine  Corp. 

Philadelphia  4,  Pa . 4130 

Jennings  Radio  Mfg.  Corp. 

San  Jose.  Calif . 2302-2304 

Jerrold  Electronics  Corp. 

Philadelphia  32.  Pa . 3056 

JFD  Electronics  Corp. 

Brooklyn  4,  N.  Y . 2628 

Johns-Manville  Sales  Corp. 

Chicago  19.  Ill . M-22 

Jonathan  Mfg.  Co. 

Fullerton,  Cauf . 4116 

Jones  A  Lamson  Machine  Co. 
Springfield.  Vt . 4030 

M.  C.  Jones  Electronics  Co.,  Inc. 

Bristol,  Conn . 3224 


Julie  Research  Laboratories 

New  York  32,  N.  Y . 3238 

K 


The  Kanthal  Corp. 

Stamford,  Conn . 4420 

Kay  Electric  Co. 

Pine  Brook,  N.  J . 2608-2609 

Keithley  Instruments,  Inc. 

Cleveland  6,  Ohio . 3414 

Kemtron  Electron  Products,  Inc. 
Newburyport,  Mass . 3926 
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VISIT  OUR  BOOTH 
NUMBER  4106 
AT  THE 
I.R.E.  SHOW 
New  York  Colieeum 
March  23-26 


I  KRENGEL  /MANUFACTURING  CO.,  INC.  Ul.  CO  7-5714  D«pl.  10 
1 227  Fuffon  Sf.,  New  York  7,  N.  Y. 


-  Ploos*  ch^€k  th9  following 
■  FREE  ENGRAVED  Deep  Kut  (— |  CO**' 
I  Sampio  t  Fric*  litt  ' — I 

I  PleoM  havo  talotman  tall  r~| 

_  for  oppoinfmonf  I  I  CITY 


CIRCLE  309  READERS  SERVICE  CARD 


CIRCLE  310  READERS  SERVICE  CARD 


VISIT  ROOTH  330*  IRE  NATIONAL  CONVENTION 
MARCH  23-24,  I9S9  NEW  YORK  COLISEUM 


Manufacturers  of: 


PHASE 

METERS 


NULL 

DETECTORS 


IMPEDANCE 

COMPARATORS 


POWER 

OSCILUTORS 


FREQUENCY 

STANDARDS 


AUTOMATIC 

HI-POT 


Other  Electronic 
Test  Equipment 


NEW!  Graved 

Deep-Kut 

pIn  &  PEG  sf^PS 

ore  better  than 

ordinary  rubber  / 

2  ways  \'x  r 

*  INORAVID  Deep-Kut  h  Acid-Proof 

4r  INORAVID  Deep-Kut  Stamping  givot 
Razor-Shorp  impretiions  avary  lima 


4t  INORAVID  Deep-Kut  hat  - 

cuihlon-lilie  r4sili«nc«  ’  ^ 

Engravud  D««p-Kut  stamp  faces  ore  j  IWb 
adaptable  to  any  marking  device.  •  ea 

They  can  be  used  to  stamp  on  ^ 

every  surface,  metal,  wood,  the  krengei 
fabric,  paper,  plastic,  etc.  inspection  pocket  stamp 


THE  PIN  &  PEG 


I 


D.  S.  Kennedy  &  Co. 

Cohasset,  Mass . 


2532  Sc  2637 


N  F. 

V  m 


Visit  us  at 
Booth  21  lie 
I.R.E.  Show 


For  optical  applicatioins  rangrng 
throughout  the  entire  fepectrum  from  infrared 
to  ultra  violet  Valpey  produ^s  precision  ground 
specialties  in  a  complete  iiange  of  shapes 
Natural  and  ‘  ;-  »d  quartz  and  the  many  new 
synthetic  materials  are  utilised  to  produce  optical 
pieces  to  your  spet  itications. 

Valpey  manufactures  a  complete  line  ot  qu  -  u 
'quartz  crystals  custom  engineered  to  yOur 
specit'calions  -  availabl.ii  m  trequeqcies 
from  16l<:;  to  l  -’Sm:  / 

■Complete  di-'  an,  research  and  productem  '.n  -'.*  •  ■ 
hare  helped  to  estapi  ,ih  Valpa,  oi  ;  ;■  ine.  i 
and  leader  m  the  cryst,3i  tic-td  ' 


^  crystal  tqr  pvery  rt-quiremenl  commerciaf  anii  n-  otary 
”  C/C  !  ■  cy.j////} -if  c/cc 

CRYSTAL  CORPORATION 
HOLLISTON,  MASSACHUSFTfS 


Kenyon  Transformer  Co.,  Inc. 

New  York  59.  N.  Y . 2632 

Kepco  Laboratories,  Inc. 

Flushing  55,  L.  I.,  N.  Y . 2636,  2638 

Kester  Solder  Co. 

Chicago  39.  Ill . 4221 

Keystone  Products  Co. 

Union  City,  N.  J . 3912 

KINTEL 

San  Diego  12,  Calif . 3401-3405 

Kings  Electronics  Co.,  Inc. 

Tuckahoe  7.  N.  Y . 2718-2720 

Kingsley  Stamping  Machine  Co. 
Hollywood  38,  Calif . 4017 

Knight  Electronics 

Chicago  6,  Ill . 1212-1214 

The  James  Knights  Co. 

Sandwich,  Ill . 2708 

Krengel  Manufacturing  Co.,  Inc. 

New  York  7,  N.  Y . 4106 

Krohn-Hitc  Corp. 

Cambridge  39,  Mass . 3301-3303 

Kulka  Electric  Corp. 

Mt.  Vernon,  N.  Y . 2960 

Kupfrian  Mfg.  Corp. 

Binghamton,  N.  Y . 4318 

Kurman  Electric  Co. 

Brooklyn  22.  N.  Y . 2134 

Kuss  Industries,  Inc. 

Philadelphia  24,  Pa . 4047 


L 

Laboratory  for  Electronics,  Inc. 

Boston  14,  Mass . 3207-3209 

Lambda  Electronics  Corp. 

College  Point  56,  N.  Y . 2334-2336 

LaPointe  Industries  Inc. 

Rockville.  Conn . 2113 

Larson  Instrument  Co. 

Tarrytown,  N.  Y . 3121 

Lavoie  Laboratories,  Inc. 

Morganvllle,  New  Jersey . 3502-3504 

Leach  Sc  Garner  Company 
Attleboro,  Mass . 4502 

LEL  Incorporated 

Copiague,  N.  Y . 2102 

G.  H.  Leland,  Inc. 

Dayton  2,  Ohio . 3714 

Lepel  High  Frequency  Labs.  Inc. 
Woodside  77.  L.  I  .  N.  Y . 4305 

Levlnthal  Electronic  Prods.  Inc. 

Palo  Alto.  Calif . 1617 

LIECO,  Inc. 

Oceanside,  L.  I  ,  N.  Y . 3227 

Erik  A.  Lindgren  Sc  Associates,  Inc. 
Chicago  40.  Ill . 1924 

Line  Electric  Co.,  Inc. 

Newark  3,  N.  J . 3937 

Ling  Electronics,  Inc. 

Culver  City,  Calif . 1515-1519 

Littelfuse,  Inc. 

Des  Plaines,  Ill . 2923 
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HIGH  VACUUM  IS  OUR  BUSINESS 


If  your  products  have  space  appli¬ 
cation,  take  advantage  of  our  high 
vacuum  technology.  NRC  is  your 
one  convenient  source  for  high  and 
ultra-high  vacuum  equipment 
which  will  help  you  conquer  ex¬ 
treme  altitudes.  See  us  at  booth 
4427  at  the  I.R.E.  Show,  March 
23  —  26  at  the  N.  Y.  Coli^um  or 
write  us  today. 


HIGH  AND  ULTRA-HIGH  ALTITUDE 
TEST  CHAMBERS  •  VACUUM  COATERS 
IMPREGNATION  EQUIPMENT 
LEAK  DETECTORS  •  FURNACES 
HIGH  VACUUM  PUMPS 
VALVES  •  GAUGES 
and  other  components 

NRC  EQUIPMENT 

CORPORATION 

Sub»idiary  of  National  Research  Corp, 
36-C  CharlMRont  St.,  Nowlon  61,  Nka%%, 
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HIGH  VOLTAGE  POWER  SUPPLIES 


>PELLMAN"'?17.‘;r' 

3029  WEBSTER  AVE.,  N.  V.  67,  N.  Y. 
Klngtbridge  7>0306 


Improved 


Little  Falls  Alloys,  Inc. 

Paterson  1,  N.  J . 4016 

Litton  Industries,  Inc. 

Beverly  Hills,  Calif . 1610-1616-1709 

1715-3913 


Lord  Manufactarinr  Co. 

Erie  6,  Pa . 


FEATURES 

•  Recently  developed  hlglKontrast  view- 
ins  screen  for  utmost  visual  sharpnessl 

•  Digit  style  of  your  choicel 

•  Colored  digits  of  your  choicel  Suitable 
to  environmental  ambient  room  light. 

•  Digital  presentation  complementing 
manufacturer’s  original  aquipmenti 


Macblett  Laboratories,  Inc. 
Springdale,  Conn . 


ONE  PLANE  PRESENTATION 


MacLeod  &  Hanopol, 
Charlestown  29,  Mass 


Here’s  a  new  type  of  In-Line 
Eligital  Display.  All  numbers 
and/or  characters  appear  on  the 
front  surface  of  the  unit,  and 
are  of  uniform  size  and  inten¬ 
sity.  In  addition  to  being  faster 
and  easier  to  read,  the  numbers 
may  be  quickly  seen  from  any 
angle  of  viewing. 

'The  In-Line  Display  is  avail¬ 
able  as  a  single  unit,  or  in  as¬ 
sembled  groups  of  two,  three, 
four,  etc.,  ready  for  panel 
mounting.  'The  viewing  screen 
extends  the  full  width  of  the 
individual  unit  so  that  the  final 
assembly  presents  a  continuous 
surface  for  fast,  easy  reading. 


The  Magnavox  Company 
Port  Wayne  4,  Ind . 

Magnecraft  Electric  Co. 

Chicago  51,  HI . 

Magnetic  Amplifiers,  Inc. 

New  York  55,  N.  Y . 

Magnetic  Metals  Co. 

Camden  1,  N.  J . 

Magnetics,  Inc. 

Butler,  Pa . 23 

Magnetics  Research  Co. 
White  Plains,  N.  Y . 

P.  R.  Mallory  &  Co.,  Inc. 
Indianapolis  6,  Ind . 

MB  Manufacturing  Company 
New  Haven  8,  Conn . 

Manson  Laboratories,  Inc. 
Stamford,  Conn . 


aUANTITV  PRICES  /  \ 

OH  REQUEST  * 

HOW  THE  IN  LINE  DIGITAL  DISPUY  OPEIATES 

The  In-Line  Display  works  on  a  rear-projection 
principle.  When  the  lamp  (A)  at  rear  of  the  unit 
IS  lighted,  it  projects  the  corresponding  character 
on  the  condensing  lens  (B)  throu^  a  projection 
lens  (C)  onto  the  viewing  screen  (D)  at  the  front 
of  the  unit. 


WRITE  TODAY  FOR 
COMPLETE  DETAILED 
SPECIFICATIONS 
Representatives 
in  principal  cities 


mdushml  euctronk  encmeers 

and  Monufocrwrar* 

of  fully  Avlofliotk  Stufms  and  Mocfcinas 
r3973  Lankershlm  Blvd.,  North  Hollywood,  Calif. 
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Marconi  Instruments 

Englewood,  N.  J . 


Marion  Electrical  Inst.  Co. 
Manchester,  N.  H . 


Markem  Machine  Co. 
Keene,  N.  H . 


Tire  Martin  Co. 

Baltimore  3,  Md . 

Massa  Labs. 

San  Diego  12,  Calif . 

Maurey  Instrument  Corp. 
Chicago  17,  Ill . 

The  W.  L.  Maxson  Corp. 
New  York  18,  N.  Y . 

McCoy  Electronics  Co. 

ML.  Holly  Springs,  Pa . 

McDowell  Electronics  Inc. 
Metuchen,  N.  J . . 


MODEL  lAB-QO 
REOUIATEO  DC 
POWER  SUPPLY 


('ontlnUDUMly  TArUbla  0  to 

■  Output  currpnl  i  ma.  iu 

1^*1  KV.  2  ma.  from  40  KV 

butter  than  1%  throughout 

S*  ^  iiiHOjtlonM  H»*'  wUU*  X  2ir 

hijfb  X  18** 

Rear  view — ^inet 

I^B-80  Comilate  with  HV  matar . W....I900  Nat 

Spaclfy  polarity  Mtyiit— paaittva  tf  nantIWa 

t'tlUXM  two 

aa  a  parallel  oscillator 
reaihntf  a  1X2  rcctinef 
nube.  For  an  outpur 
Toitaaa  of  4H  KV  )  ' 

IN’  at  1  fullllanipen*. 
the  low  voliaao  Input  mil 

rtMjulrenieot  la  250  V  l|  p 

at  50  miUlaiuper«*M. 
liy  vaniac  the  1M'  air 

input  the  output 
foltaiF  can  be 
varied  from  approx. 

I  KV  to  7M  KV  <1 
nintemdona:  5V 
jiiah  X  5*  deep  t 
IU''  wtda.  In  cfmiplrtelv 
afkrloHOd  metal  houjtina. 

Law  low  TdliMVlX'  lupplr . I32.H  Not 

COMiTLETE  LINE  OF  VOLTAGE  COILS 
Send  for  complete  catalog  N 


you  save  50%  on  Top-Quality 

Test  Instruments 
Hi-Fi  •  Ham  Gear 


for  profossional  and  homa  usa 

TEST  INSTRUMENTS  \  NI-FI 
battery  eliminators  •  starts  aad  monaaral 
battery  testers  •  tuners 
bridges  !  preamplifiers 

decade  boxes  J  power  amplifiers 
electronic  switch  •  integrated  ampllflerg 
flybKk  tester  S  speaker  systems 
oscilloscopes  S 
probes  •  HAM  GEAR 

signal  and  !  cw  transmitter 

sweep  generators  S  modulator-driver 
tube  testers  j  grid  dip  meter 

transistor  tester  • 
vacuum  tube  \  OVER  1V4  MILLION 

voltmeters  S  EICO  Instruments  In 
volt-ohm-  ;  use  throughout 

milliammeters  !  the  world. 

LIFETIME  service  and  celebration  guarantao. 
IN  STOCK  at  your  neighborhood  EICO  dealer. 

Stnd  now  for  FREE  catalog  E-3 


McGraw-Edison  Co. 
St.  Louis  7,  Mo . 


McGraw-Hill  Book  Co.,  Inc. 

New  York  36,  N.  Y . 4412 

McGraw-Hill  Publishing  Co.,  Inc. 

New  York  36.  N.  Y . 1117 

McLean  Engineering  Labs., 

Princeton,  N.  J . 3825 

McMillan  Industrial  Corp. 

IpSWich,  Mass . 4018 

Measurements  (A  McGraw-Edison  Div.) 
Boonton,  N.  J . 3501,  3503 

Adolf  Meller  Company 

Providence  1,  R.  1 . 4040 

Menlo  Park  Engineering 

Menlo  Park,  Calif . M-25 


Vitit  ut  ol  Boolh  1413  I.R.E.  Show 
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Mcpco,  Inc. 

Morristown,  N.  J . 

Merck  &  Co.,  Inc. 
Rahway,  New  Jersey. . . 

Metal  Fabricators  Corp, 
Waltham  54,  Mass . 

MeUI  Textile  Corp. 
Roselle,  N.  J . 


Metals  &  Controls  Corp. 

Attleboro,  Mass . . 

Microdot,  Inc. 

S.  Pasadena,  Calif . 


Micromech  Mfg.  Corp. 
Union,  N.  J . 


Microtran  Co.,  Inc. 

Valley  Stream.  L.  I..  N.  Y . 

Microwave  Associates,  Inc. 
Burlington,  Mass . 2301' 

Microwave  Development  Labs.,  Inc. 
Babson  Park  57,  Mass . 


Mid-Century  Instrumatic  Corp. 
New  York  12.  N.  Y . 1 


Mid-Eastern  Electronics  Inc. 
Springfield,  N.  J . 


Midwestern  Instruments 

Tulsa.  Okla . 


James  Millen  Mfg.  Co.,  Inc. 

Malden  48,  Mass . 25 

Millivac  Instruments 
Schenectady  3,  N.  Y . 3409-34 

Minneapolis-Honeywell  Regulator  Co. 
Minneapolis  8,  Minn . 2202-22 

Minnesota  Mining  &  Mfg.  Co. 

St.  Paul  6,  Minn . 3902-39 

Mitchell-Rand  Mfg.  Corp. 

New  York  7.  N.  Y . 41 


Mitronics  Inc. 
Hillside,  N.  J. 


MM  Enclosures,  Inc. 
Hicksville,  L.  I.,  N.  Y 


Molecu-wire  Corporation 
Scobeyville,  N.  J . 4 

Monogram  Precision  Industries,  Inc. 
Los  G.itos,  Calif . 3 


Monsanto  Chemical  Co. 
St.  Louis  24,  Mo . 


F.  L.  Moseley  Co. 
Pasadena  3,  Calif 


Donald  P.  Mossman,  Inc. 
Brewster,  New  York . 

Motorola  Inc. 

Phoenix,  Ariz . 

Mucon  Corn. 

Newark  5,  N.  J . 

Muirhead  Instruments,  Inc. 
New  York  22,  N.  Y . 

Mycalex  Corp.  of  America 
New  York  20.  N.  Y . 


The  Narda  Microwave  Corp. 

Mineola,  L.  I..  N.  Y . 3607-3609-3611 

Narda  Ultrasonics  Corp. 

Westbury,  L.  I.,  N.  Y . 4532 

National  Co.,  Inc. 

Malden  48,  Mass . 1401-1407 


Vifit  us  at  Booth 
mm  at  IRE  Show 


advancement 
in  imtrumenl 
design 


VERSATILE  ^  ^  w  ^ 
MULTI.RANGE  % 

METER  TESTER  V  ,  „  , 

Model  M*2 

...POWIK  MimY...UMtT  MlOOf 
Preci  M,  self  •  contoi  ned  wfWt  ^  loborotory  o  nd 
prodvction  um  For  DC  Inofrvment  colibro* 
Hon  from  25  vo  fvN  tcole  to  1 0  mo  full  scale, 
ond  0-100  VDCf  sensitivity  ond  resistance 
meosvrementi  DC  cwrrent*volto9e  source/ 
limit  or  bridge  measurements  from  0-5000 
ohms,  fteguloted  power  supply.  Stepless 
vocuum  tube  voltage  control.  Accurocy 
eeceeds  Ji%  (current),  oKm  or 
(reslstonce).  For  115V,  60  cycle  AC.  Com¬ 
plete  ~  needs  no  accessories,  bulletin  on 
request.  Marion  Inntrvmmnt  Division, 
Minneopoiis  •  Noney%veff  Peguiofor  Company, 
Moncfieifer,  N.  ff.,  U.  $.  A. 

Copyrtflit  ®  IMS.  Merton  U.  8.  Petent  S.740.0M 

marion 

"WMun  titcrtoN^t  Mtns  ritt  trr*  g  8 

meters 
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New  High  Power  Pulsed  Oscillator  PG-650-C 

Th«  (uccauful  introduc¬ 
tion  oi  tho  PG-650  puUod 
oscillator  to  many  tost 
applications  has  lod  to 
on  improTod  modal  ol 
intarast  to  workars  in 
ultrasonics,  r.i.  transiant 
analysis,  nuclaar  maqnatic  rasonanca,  ate.  Tha 
iollowinq  charactaristics  and  iaaturas  ara  avoil- 
abla  only  with  tho  PG-450-C. 

Fraquancy  Cevaraga  5-90  MC  in  7  rongat* 

R.F.  output  Voltaqa  (Min.) 

into  93  ohms . 0 — 300  p  to  p 

Pulsa  lonqth 

continuously  variabla . IVi — IS  ussc 

Risa  and  Fall  timas  (Max.) . 0.3  usae 

Pulsa  Droop . 5%  Max. 

Noiso  Output  batwean 

Pulsas . Tharmal  Noisa  from  Tarmination 

Harmonic  Content  (Max.)  mostly  3rd . 10% 

R.  F.  Laakoqa . Naqiiqiblo 

Triqqar  to  Pulsa  littar . . . 005  usac 

SPECIAL  FEATURES 

Intarnal  Delay  Ranqas  availabla  from  calibratad 

Halipot . 200,  1100,  11,000  usac 

Gota  Pulsa  output  available  lor  intansliyinq  and 
blankinq  purposes, 

Extsmal  modulation  of  r.f.  oscillator  usinq 
varyinq  pulsa  lengths  ond  p.r.f's  for  Carr- 
Pureall  Method. 

Fine  controls  oi  P.R.F.,  Pulse  length,  and  delay 
timas. 

*(/se  of  special  coils  will  extend  the  coverage 
from  0.5  to  150  MC 

PleSM  writ*  tor  our  bulletin*  on  other  t**t  esuisment: 
Wide  Bond  Amslltler*,  Presmolitlert.  and  Prociiion  At¬ 
tenuator*. 

ARENBERQ  ULTRASONIC 
LABORATORY,  INC. 

i  94  Green  Straal,  Jamaica  Plain  30,  Mass. 

I  Phone— JAmaica  2-0440 

i  CIRCLE  318  READERS  SERVICE  CARD 


NOW  AVAILABLE 

OFF-THE-SHELF 
DELIVERY 

FACTORY  PRICES 

I 

WINCHESTER 
ELECTRONICS 

INCORPORATED 

•  CONNECTORS 

•  TERMINALS 

•  ACCESSORIES 

AUTHORIZED  DISTRIBUTOR 

GREENE^^SHAW 

COMPANY,  INC. 
341  WATERTOWN  ST.,  NEWTON  58,  MASS. 
DEcatur  2-9300  —  DEcatur  2-6500 


CIRCLE  317  READERS  SERVICE  CARD 


CIRCLE  319  READERS  SERVICE  CARD 

March  13,  T959- ELECTRONICS 


I 


BT  Electrolytic  am)  Paper 


National  Tel-Tronics  Corn. 
Yonkers,  N.  Y . 


National  Vulcanized  Fibre  Co. 
Wilmington  99,  Delaware . 4423-4425 

Navigation  Computer  Corp. 

Philadelphia  45,  Pa . 1311 

Nems-Clarkc  Co. 

Silver  Spring,  Md . 1522-1524 

New  Hermes  Engraving  Machine  Corp. 
New  York  3,  N.  Y . 1233 

The  New  York  Air  Brake  Co. 

Boston  30,  Mass . 4502-4504 

Non-Linear  Systems,  Inc. 

Del  Mar,  Calif . 3041  &  3042 

Norrich  Plastics  Corp. 

New  York  11.  N.  Y . 4046 

North  Atlantic  Industries,  Inc. 
Westbury,  N.  Y . 3037 

North  Electric  Co. 

Gallon,  Ohio . 2125 

Northeast  Scientific  Corp. 

Cambridge  38,  Mass . 2844 

Northeastern  Engineering,  Inc. 
Manchester,  N.  H . 3103-3104 

Northern  Radio  Co.,  Inc. 

New  York  11.  N.  Y . 1423 


Northrop 

Hawthorne.  Calif . 1110 

NRC  Equipment  Corp. 

Newton  Highlands  61,  Mass . 4427 

N.  R.  K.  Mfg.  &  Engineering  Co. 
Chicago  41,  Ill . 3702 


Are  you 

SAVING  through  ENGRAVING? 

1  n 


YOU  CAN  mark  parts,  make  signs  and  nameplates,  improve 
your  product  and  cut  your  costs  in  1001  ways  with  the  portable 


It’s  tracer-guided  for  unskilled 
labor.  Every  plant  needs  one,  wher¬ 
ever  permanent  lettering  or  num¬ 
bering  has  to  be  done.  There  is  a 
complete  line  of  models  to  meet  your 
application,  from  $298.00  up. 

Writ#  on  yoor  lottorliood  for  o«r  2t  pwi# 
folly  illotfrofod  cotolof 


nvtr  h0»rm0*s  ENGRAVING  MACHINE  CORP 
13-19  UNIVERSITY  PIACE,  NEW  YORK  3,  N  Y 
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Oak  Manufacturing  Co. 

Chicago  10,  Ill . 3846 

Offner  Electronics  Inc. 

Schiller  Park,  Ill . 3051 

Ohmite  Manufacturing  Co. 

Skokie,  Ill . 2427-2429 

Optical  Coating  Laboratory,  Inc. 

Santa  Rosa,  Calif . 4053 

Ortho  Filter  Corp. 

Paterson  2,  N.  J . 3933 


ILLINOIS  CAPACITORS  KNOWN  THt  WORLD  OVtR 
for  their  TIME  TESTED  QUALITY  I 

there  is  an  Illinois  Electrolytic  Capacitor 
^^for  every  Electronic  Requirement! 


John  Oster  Mfg.  Co. 

Racine,  Wise . 2129 

Oryx  Sales  Co. 

Beverly  Hills.  Calif . 4117 


pacific  Automation  Products,  Inc. 
Glendale  1,  California . 4024 

Pacific  Semiconductors,  Inc. 

Culver  City,  California . 2529-2531 

Packard-Bell  Electronics  Corp. 

Los  Angeles  64.  Calif . 1313-1315 

Page  Communications  Engineers  Inc. 

Washington  5,  D.  C . 1822 

Panoramic  Radio  Products,  Inc. 

Mt.  Vernon,  N.  Y . 3515-3517 

Par-Metal  Products  Corp. 

Long  Island  City  3,  N.  Y . 1719-1721 

PCA  Electronics,  Inc. 

Sepulveda,  Calif . M-14 

Penta  Laboratories,  Inc. 

Santa  Barbara,  California . 3908 


Tuh(jlar  SM^ 

\ 


I  Single  . 
Anode  SVrr 


*■11  Dual  Anod^ 
'or  Catnode  SVI 


ILLINOIS 


UMP  Twiit  Pronf 


'  n  \  \  \\\\l 

More  than  a  quarter  tentury  of  Re¬ 
search  and  development  is  opcked'.by 
the  production  facilities  of  four  factories 
to  produce  electrolytic  copdeitors^of  any1 
Ond  every  type' to  meet  your  re^ire-q 
ments.  Whether  you  need  o  small  qi)an- 
tity  of  highly  speciolixed  types  .  .  . 
lofge  production  quantities,  you  V'll  fIndJ 
that  we  con  offer  you'  better  service, 
PLUS  many  dther^  oBvontpges  worthy  of  j 
your  conaderotioT).  \  \  I 

j  Catalog  LllarOfara  Upon  Ktquatl  \ 

condenser! 
coiIpany 


UMC  Energy  Storagt  and 
Pholo  Flash 


INC  RapiKement  Types 


IHT  Tubular  Pigtaila 


PE  OcUl  Pluf-in 


UMS  Molded  Terminal 


LN  Flexible  Lead  Ty 
Screw  Neck  Mounii 


ITC  Ceramic  Cased  Paper 


^UMT  Ciemp  Mount 

MS  Motor  Starting  I 

S  Bantam  ' 
‘W 

7 


616  N.  Thi|oop  Street^*  Clikoge  llliNoit •  pj^net  EVergfqjk  4-1300»fWX7C63l^ 

Expert  Deportment,  IS  Meere  Street,  New  Yerk  City,  New  York;  Coble,  Mintberne,  New  York 
Vitit  Booth  #3314  et  I.R.E.  Skew 
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manufacturing  company,  inc. 
109  Prince  Street,  New  York  12,  N.  Y. 


ihePASORAn/^ 


PENACOOK,  NEW  HAMPSHIRE 


Perfection  Mica  Co. 
Chicago  22,  Ill . 

Perkin  Engineering  Corp. 

El  Segimdo,  Calif . 

Perkin -Elmer  Corporation 
NTorwalk,  Conn . 


INDUSTRIAL’’  electronic 


components 


Permacel- Lepage’s  Inc. 
New  Bninswick,  N.  J.. 


Phalo  Plastics  Corporation 
Shrewsbury,  Mass . 4222 

Phaostron  Instrument  &  Electronic  Co. 
South  Pasadena,  Calif . 3909 

Phelps  Dodge  Copper  Products  Corp. 
Port  Wayne,  Ind . 4028-4029 

Phelps  Dodge  Copper  Products  Corp. 
New  York  22,  New  York . 1716 

Philamon  Labs.,  Inc. 

Westbury,  L.  1.,  N.  Y . 3111 

Phllco  Corp. 

Lansdale,  Pa. . 1302-1308 


Precision  engineered  electronic 
components  and  connecting  de¬ 
vices  tor  oil  yoor  needs 
Our  extensive  design  and  pro¬ 
duction  facilities  ore  available  for 
developing  your  special  require¬ 
ments  and  applications. 

•  Laminated  tube  sockets 

•  Molded  tube  sockets 

•  Printed  circuit  sockets 

•  Transistor  and  sub-minia¬ 
ture  sockets 

•  CRT  sockets 

•  Appliance  sockets 

•  Terminal  strips 

•  Anode  connectors 

•  Battery  connectors 

•  Antenna  connectors 

•  Metol  and  bakelite 
stampings 


Phillips  Control  Corp. 

Joliet,  Ill . 27 

Photocircuits  Corp. 

Glen  Cove,  L.  I  .  N.  Y . 2201-22 

PIC  Design  Corp. 

East  Rockaway,  L.  I.,  N.  Y . 30 

Pitometer  Log  Corp. 

New  York  12.  N.  Y . 30: 

Plastic  Capacitors,  Inc. 

Chicago  14,  Ill . 27 

Plastoid  Corporation 

Long  Island  City  1,  N.  Y . 42 

Polarad  Electronics  Corp. 

Long  Island  City  1,  N.  Y . 3210-32 

Polyphase  Instrument  Co. 

Bridgeport,  Pa . 31 

Polytechnic  Research  &  Dev.  Co.,  Inc. 
Brooklyn  1,  N.  Y . 3602-36 

Popper  &  Sons,  Inc. 

New  York  10.  N.  Y . 41 
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The  Potter  Co. 

No.  Chicago,  Ill . 3054 

Potter  &  Brumfield,  Inc. 

Princeton,  Ind . 2701-2703 

Potter  Instrument  Co.,  Inc. 

Plainvlew,  L.  I.,  N.  Y . 1912-1914 

Power  Desigiu  Inc. 

Richmond  Hm  l8.  N.  Y . 2101 

Power  Sources,  Inc. 

Burtington,  ^l^s . 3016 

Precise  Development  Corporation 
Oceanside,  L.  I  ,  N.  Y . 3123 

Precisidh  Apparatus  Company,  Inc. 
Glendffle  27,1  I..  N.  Y . 3718 

frecision  Instrument  Co. 
an  Carlos,  Calif . 3023 

Precision  Scientific  Co. 

Chicago  47,  IllinoLs . 1717 

Premier  Metal  Products  Co. 

New  York  59.  N.  Y . 1116 

Prentice-Hall,  Inc. 

Englewood  Cliffs,  N.  J . 4531 

Presto  Recording  Corp. 

PaVamus,  N.  J . 1211 

Price  Electric  Corp. 

Frederick  1,  Md . 2407 

Probescope  Company 

Port  Washington,  L.  I..  N.  Y.. 3007-3008 


AVAILABLE  IN 


J,,  P./iVtrira/  h 


Model  70  Model  230  Model  140 

Width  7"  Width  4  Vs"  Width  3  %“ 

Height  5  '4  Height  3  y«*  Heigth  2  Vs 


The  PANORAMA  gives  you  belter,  clearer  vision  longer  scales,  easier  readability. 
The  plastic  panel  provides  excellent  natural  illumination;  top,  sides  and  front. 

Available  with  frasted  portion  or  color  of  your  choice. 

The  ultra  modern  beauty  of  the  PANORAMA  will  add  much  to  your  product 
Send  for  Complete  Information 
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REF  MannfactnrinK  Corp. 

Mineola,  L.  I..  N.  Y . 1624 

RS  Electronics  Corp. 

Palo  Alto,  Calif . 3920 

R  &  S  Electronics  Sales  Corp. 

Hempstead,  New  York . 4233 

Radio  Corp.  of  America 

Camden  2,  N.  J . 1602,  1707 

Radio  Engineering:  Labs.,  Inc. 

Long  Island  City  1,  N.  Y . 1708 

Radio  Engineering  Labs.,  Inc. 

Long  Island  City  1,  N.  Y . 1706,  1710 

Radio  Frequency  Laboratories,  Inc. 
Boonton,  New  Jersey . 3115-3119 

Radio  Materials  Co. 

Chicago  18,  Ill . 2216 

George  Rattray  &  Co.,  Inc. 

Richmond  Hill  18,  N.  Y . 3846 

Rawson  Electrical  Instr.  Co. 

Cambridge  42,  Mass . 3313 

Raybestos-Manhattan,  Inc. 

Manheim,  Pa . 4510 

Raytheon  Manufacturing  Co. 

Waltham  54,  Mass . 2610-2614,  4044 

Reeves  Instruments  Corp. 

Garden  City,  L.  I.,  N.  Y . 1702-1708 

Reeves  Soundcraft  Corporation 
Danbury,  Conn . 3935 

The  Rex  Corp. 

W.  Acton,  Mass . 4315-4317 

Rheem  Manufacturing  Co. 

Rivera,  Calif . 3917-3919 

Richards  Electrocraft,  Inc. 

Chicago  25.  Ill . 3810 

John  F.  Rider  Publisher,  Inc. 

New  York  11,  N.  Y . 4516 

Rixon  Electronics,  Inc. 

Silver  Spring,  Md . 1317 

Robinson  Aviation,  Inc. 

Teterboro,  N.  J . 2506,  2508 

Roller  Smith  Inc. 

Newark  1,  New  Jersey . 2237 

Rosan,  Inc. 

Newport  Beach,  Calif . 4219 

Rotating  Components,  Inc. 

Brooklyn  22,  New  York . 3911 

Rotron  Mfg.  Co. 

Woodstock,  N.  Y . 2342-2344 

Rowan  Controller 

Red  Bank.  N.  J . M-8 

Rutherford  Electronics  Co. 

Culver  City,  Calif . 1322 


Sage  Electronics  Corporation 
Rochester  7,  N.  Y . . 


37S°C  GUDE-GLASS 

Flat  braided  of  glass  fibers. 
Gude-glass  is  recommended 
for  use  where  high  tempera¬ 
ture  is  a  factor.  Available 
with  special  finishes  for  non- 

B  slip  characteristics,  it  is  non¬ 
toxic,  resists  fungus  and  is 
flexible  within  its  complete 
range:  -40°C  to  375'‘C. 

TEMP-LACE 

Manufactured  of  pure 
TEFLON*,  Temp-Lace  is 
the  latest  addition  to  the 
Gudebrod  line.  Chemically 
inert,  it  is  available  in  nat¬ 
ural  finish,  with  a  fungistatic 
rubber  coating  or  with  a  sil¬ 
icon  dispersion  finish.  In 
five  sizes,  it  is  flexible  from 
-40°C  to  220“C. 

160X  STUR-D-LACE  H 

Flalbraided  of  DACRON** 
with  non-corrosive  rubber 
finish  or  wax  finish,  Stur-D- 
Lace  H  meets  the  most 
severe  requirements  for 
fungus-resistance.  It  is  non¬ 
toxic,  knots  tightly,  is  un¬ 
affected  by  most  chemical 
solvents.  In  five  sizes,  all  with 
high  dielectric  strength. 

9d°C  GUDELACE 

I  The  original  Gudebrod  lac¬ 

ing  tape,  flat  braided  of 
nylon  with  special  wax  fin¬ 
ish,  Gudelace  has  become 
the  standard  where  excessive 
high  temperatures  are  not 
encountered.  In  seven  sizes, 
Gudelace  also  comes  in  six 
j  colors  for  circuit  coding. 

I  IVri/e  for  new  Data  Book  with 

I  complete  specifications  oj  All 

Gudebrod  Lacing  Tapes. 

I  *Du  Ponr*  trade  mark  for  iit 

TFP  fluorocarbon  fiber 

I  **Du  Poni'f  trade  mark  for  at 

polyester  fiber 


GUDEBROD 

BROS.  SILK  CO.,  INC. 

ELECTRONICS  DIVISION 
225  West  34lh  Street,  New  York  I,  NY. 
EXECUTlitE  OFFICES 
I  2  South  1  2th  Street,  Philodelphto  7,  Pa. 


.2001  I  SEE  (UDEMOD'S  lOOTN  #4015  AT  THE  IRE  SHOW 
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TECHNICAL  APPARATUS  BUILDERS 
For  D.C.  Power  or  Components 
Stock  Delivarietl  Thru  Dittributora  or  writ*! 
HIGH  CURRENT  POWER  SUPPLIES 

Variubie  0-28VIK'.  completely  Built.  Ready  to  Ko 
Full  Wave  Selenium  Rertiner,  Traiwformer  Vari«> 
Volt  A  Amp  Metera,  Switch  Terminala  A  Fune.  livy 
Duty  Steel  Cabinet  Std  IlSV/bOcy  Input  or  220v  (3 
phaae)  to  order.  Write  for  Detaibl 


One  Year  Guarantee 
STOCK  CONTINUOUS  WITH 

NUMBER  RATING  METERS 

T2tVSA  0-2SWVIX;  at  S  .kmp  U7.M 

TMVSACC  i  Amp  (K',  Ripple)  ».M 

T2SV12A  o-za  vim;  at  12  Ampa  H.M 

TMVIZACC  12  Ampa  (I  %  Ripple)  LtS.N 

TaV24A  0-2$  VD<;  at  2t  Ampa  1744# 

T2IV24ACC  24  Amp  (1%  Ripple)  24$.aC 

T2tVMA  0-2SVIM;  at  SO  Ampa  nl.M 

TaVStACC  so  Ampa  (I  %  Ripple)  Ate.M 

T2tVlt4A  0-2avtM:  at  too  Ampa.  S2S.ee 

T2EV1MACC  100  Ampa  (I  %  Ri|^)  TSS.Ot 

Tseee  tx.  o-aviM;  at  2ooA/ea  i2se.fa 

TIMVIA  0-IMVIM'.  at  I  Amp  tS.## 

TiieviACC  o-iiovix;  ia  i  iiippir  im.m 

CUSTOM  POWER  MiPPUEt  TO  VOUR  SPECS 

"REG-O-TAR”  TRANSISTORIZED  REGULATED 
SUPPLIES.  ALL  1%  RIPPLE 

RTRMVIA  20  to  SO  VIM  .  at  I  Amp  > 

RTRSSVSA  20  to  lOVIX  at  5  Ami.  f 

“TABSTAT”  STATIC  CONVERTERS  INVERTERS 
TR2SC  2S0VIX:  at  too  MA  27.0S 

TR4SCB  4SO  *  22SVIM;  at  ISOMA  lS.lt 

TR4SCH  KIT-II-Rrll.l>  (TRtSt'.R)  M.N 

TRSSC  SflO  A  2S0VIX;  at  ZOOMA  U.M 

TVXUIL  2kVIx;  to  IlSV/tOnt'.y.'SOW  IM.M 
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UNIVERSAL  '7ABTRAN"  Aecfifier  Xfmr§ 
$M*d  Veitt  <DUAL  t  t-S-U-U  A 
SoriM  SM'dB  •>3-$-»-12-lS-U-21-24-27-3t-3I-3<V 

TK4ttl  1  Ampt  oacti  mc'A  wwAg  .  SS.IS 

TR4M2  2  Ampt  oach  MC*d  witdi  .  7.15 

TR4t03  S  Ampt  ••cti  MC*d  mndi  .  9.99 

TM99S  12  Ampt  ••€!!  Mc'd  wndf  .  17.99 

TII4999  24  Ampt  ••acii  MC*d  wndf  . .  3A99 

TR4997  $9  Ampt'opch  ••c*d  wndf  .  StUs 

TII499S  199  Ampfoach  MC'd  wndf .  U2.99 

t  Wndft  In  SoHet  at  ltatlnf«  thpwn;  FaralM  2X 
Cwrrentt  Valtafe  9-9-lS-U.  *Prl  IIS  A  229V  99ey. 

*7ABTRAN"  Rectifier  Chokei 
CIIC991  1  Tmp.  0.1  HY  l.iOhm  S3.99 

CIIM92  2  Amp.  0.1  IIY  . 67  Ohm  S.7S 

CIK993  S  Amp/ .07  HY.  .6  Ohm  9.99 

CIK994  12  Amp,  .01  IIY  .1  Ohm  1S.7S 

CII999S  24  Amp  OOt  IIY,  .025  Ohm  29.99 

CIN999  99  \nii»  001  IIY  001  Ohm  47.99 

FILTCR  CAFACITOIIS 

CC1$2M  2999mfd.  UV.  OcUl  pluf  In  . 

CCU9M  9999mfd  ISV  «Brpcltet  and  Clamps  $3^ 
CC992M  2999iiitd  S9V  *Grachat  and  Clamps  S4<u 
CC2999C  999mfd  299V  *Crackat  and  Clamps  $S4i 
•BreekeH  ter  C^1$4M.  992M.  2996C  2VSi 

24  HOUR  QUICK  DELIVERY  ON  SAMPLES 
LOW  pRirKs  TO  Qt;.4\r/ry  vfmRat 

TECHNICAL  APPARATUS  BUILDERS 
lOTaG  LIBERTY  ST.,  N.  Y.  6,  N.  Y. 

Write  tor  Catalog  PK85S 


Pyramid  Electric  Company 

North  Bergen.  N.  J . 2832 

Pyrofllm  Resistor  Co.,  Inc. 

Parsippany,  N.  J . 3834 


Qaan-Tech  Laboratories 
Morristown,  N.  J . 3033 


lacing  tapes 

ENGINEERED  for 
TEMPERATURE 

by  GUDEBROD 


3930 


Sage  Laboratories,  Inc. 


*^IMIIEDIATE  OFF-THE-SHELF 
OEUVERT 

COMPLETE  UNES  •  FACTORY  PRICES 


TEXAS  INSTRUMENTS 

Hoffman^w 


GENERAL  ELECTRIC 


SARKES  TARZIAN 
GENERAL  TRANSISTOR 

IPHIL.CO 


CBS 


Howard  W.  Sams  ti  Co.,  Inc. 
Indianapolis  5,  Ind . M>12 

Sanborn  Co. 

Waltham  54,  Mass . 3601-3605 

Sanders  Associates  Inc. 

Nashua,  N.  H . 3642 

San  Fernando  Electric  Mfg.  Co. 

San  Fernando,  Calif . 3712 

Sangamo  Electric  Co. 

Springfield,  Ill . 3833 

Sarkes  Tarzian,  Inc. 

Bloomington,  Ind . 3053 

Carl  W.  Schntter  Microwave  Corp. 
Lindenhurst.  N.  Y . 3060 

Scientific-Atlanta,  Inc. 

Atlanta  9,  Oa . 1226 

Sealectro  Corp. 

Mamaroneck,  N.  Y . 2313 

Secon  Metals  Corp. 

White  Plains.  N.  Y . 4109 

Edward  Segal 

New  York  12,  N.  Y . 4241 

Sensitive  Research  Instrument  Corp. 
New  Rochelle,  New  York . . .  3410  &  3412 

Servo  Corp.  of  America 

New  Hyde  Park,  L.  I.,  N.  Y. .  .3615-3617 

Servomechanisms,  Inc. 

Westbury,  L.  I.,  N.  Y . 3413 

Shallcross  Mfg.  Co. 

Selma,  No.  Carolina . 2634 


Shielding,  Inc. 
Riverton,  N.  J., 


. 1114-1115 


KEMTRON  ELECTRON 


MILGRAY 

Leading  Distributor  of  Product 
Proven  Semiconductors  and 
Complete  Lines  of  Electronic 
Components 

trademark  o<  service  to  the  electronic  industry 


1^^^  ll^raty-nebw  york 

136LibertySt.,NewYork6.N.Y..RE2-4400 

TWX-NYl-4013  •  FAX-fQF 

Enterprise  numbers  in  leading  industrial  areas 
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New  higher  sensitivity 

GAUSSMETERS 


Shockley  Transistor  Corp. 

Palo  Alto,  Calif . 2606 

The  Sibley  Company 

Haddam,  Conn . 2003 

Sierra  Electronic  Corporation 
Menlo  Park,  Calif . 3031-3032 

Sigma  Instruments,  Inc. 

S.  Braintree  85,  Mass . 2631-2633 

Silicon  Transistor  Corp. 

Carle  Place,  N.  J . 2111B 

Simpson  Electric  Company 

Chicago  44,  Ill . 2333-2337 

Sinclair  Radio 

Toronto,  Canada . M-18 

The  Singer  Manufacturing  Co. 

New  York  6.  N.  Y . 1425-1427 

Skydyne,  Inc. 

Port  Jervis,  N.  Y . 1633  &  1729 

Herman  H.  Smith,  Inc. 

Brooklyn  10,  N.  Y . 3816 

Sola  Electric  Co. 

Chicago  50,  Ill . 2815-2819 

Solartron  Inc, 

Camden  2,  N.  J . 3236 


Rawson-lu»h  patented  Rotating  Coil  type, 
now  avoilable  with  a  wide  ron^e  ot  coil 
tixei  to  give  different  ienutivitiei.  New 
large  coil  type  726  indicate*  the  Earth'* 
magnetic  field. 

FEATURES-Type  726: 

O  R^e*  3—  10  —  30—  100  —  300  — 
1000  gau**e*  full  *cale,  all  in  one  in- 
*trument.  Tip  diameter  }V4". 

O  Guaranteed  accuracy  1%  or  better. 
Reading*  are  obtained  on  a  high  .qual¬ 
ity  lalraratory  type  meter  with  a  five 
irKh  *cale  length,  knife  edge  pointer, 
mirror  *cale. 

O  Doe*  not  require  field  uniformity.  Coil 
give*  average  field  over  it*  volume,  *o 
a  di*torted  field  can  be  mea*ured. 

•  Mea*ure*  component  of  the  field  in  a 
de*ired  direction,  a*  well  a*  total  in- 
ten  city. 

•  Simple  operating  principle*,  cimple  to 
u*e  and  mointain. 

a  Compoct  and  portable,  iu*t  one  meter 
and  long  probe  unit. 

See  U*  at  BOOTH  3313-I.R.E.  SHOW 
Preliminary  chowing — new  R.  F.  Voltmeter* 

RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 

fine  inctrument*  *ifice  IPIt 
111  Potter  StfVet  Cambridge,  Mo**. 
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AVOID 


TOWER  LIGHTING 
ISOLATION 
TRANSFORMER  TROUBLES 


INSTALL  MODBRN  DBSION 

...  by  HUGHEY  a  PHILLIPS.  Inc. 

.  .  .  your  mo*t  dependable  source  of  Obstruc¬ 
tion  Lighting  Equipment 
.  .  .  the  widest  selection  of  Control  and  Alarm 
Apparatus  in  the  Industry. 


FKATURINO: 

.  HIGHER 
EFFICIENCY 
.  IMPROVED 
REGULATION 
.  ADDITIONAL 
TAPS 

.  FIBER  GLASS 
INSULATION 
.  EPOXY 
ENCASED 
.  VERSATILE 
MOUNTING 


Solid  State  Products,  Inc. 

Salem.  Mass . 2006 

Sonotone  Corp. 

Elmsford.  N.  Y . 3945 

Sorensen  &  Co.,  Inc. 

South  Norwalk,  Conn . 2627-2629 

South  Chester  Corp. 

Lester,  Pa . 4234 

Southern  Electronics  Corporation 
^urbank,  Calif  . 2305 


THREE  SIZES  ...  750,  1750,  3500  WAHS 

Essential  wherever  60  cycle  power  must  be 
transferred  efficiently  acros.s  two  points  with 
very  low  capacitance  or  at  very  high  voltages. 


REQUEST  DESCRIPTIVE  BULLETIN 
H  PS- 152 


HUGHEY  &  PHILLIPS,  INC. 

MANUFACTURERS  OF 
300MM  Beacons,  Obstruction  Lights,  Photo- 1 
Electric  Controls,  Beacon  Flashers,  Special] 
Junction  Boxes,  Microwave  Tower  Light  Con 
trol  and  Alarm  Systems,  Tower  Isolation  Trans-I 
formers,  and  Complete  Kits  for:  Tower) 
Lighting,  Sleetmelter  Power  and  Control. 

3200  N.  Sad  Fernando  Blvd.  Burbank,  Calif. 
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Southwestern  Industrial  Electronics  Co. 
Houston  19.  Texas . 3305-3307 

Spaulding  Fibre  Co.  Inc. 

Tonawanda,  N.  Y . 4216-4217 

Specific  Products 

Woodland  Hills.  CaUf . 1108 

Spectrol  Electronics  Corp. 

San  Gabriel,  Calif . 3064-3065 

Sperry  Gyroscope  Co. 

Great  Neck.  L.  I  ,  N.  Y . 1410-1416 

Sprague  Electric  Co. 

North  Adams.  Mass . 2416-2424 

Standard  Electrical  Products  Co. 
Dayton  3,  Ohio . 3806-3808 

E.  Stanwyck  Coil  Company 
Newburgh,  N.  Y . 4113 

Stepper  Motors  Corp. 

Los  Angeles  47,  Calu . 3946 


Sterling  Precision  Corp. 

Port  Washington,  N.  Y . 1821 

Stevens-Amold  Inc. 

S.  Boston  27,  Mass . 2934 

Stevens  Mfg.  Co.,  Inc. 

Mansfield.  Ohio  . 2329 

George  Stevens  Mfg.  Co.,  Inc. 

Chicago  30.  Illinois . 4218,  4220 

Stewart  Stamping  Co. 

Yonkers  4,  N.  Y . 4039 


Herman  H.  Sticht  Co.,  Inc. 

New  York  7,  N.  Y . 3110 

Edwin  B.  Stimpson  Co.,  Inc. 

Brooklyn  5.  N.  Y . 4045 

F.  J.  Stokes  Corp. 

Philadelphia  20,  Pa . 4418 

R.  H.  Sturdy  Co.,  Inc. 

Brookline  46.  Mass . 3947 

The  Superior  Electric  Co. 

Bristol,  Conn . 2722-2730 

Surprenant  Mfg.  Co. 

Clinton,  Mass . 4307-4309 

Sutton  Publishing  Co.,  Inc. 

White  Plains,  N.  Y . 1631 

Swi.ss  Jewel  Company 

Philadelphia  6,  Pa . 4034 

Switchcraft,  Inc. 

Chicago  30,  lU . 2827 

Sylvania  Electric  Products,  Inc. 

New  York  19,  N.  Y . 2322-2332 

2415-2425 

Synthane  Corporation 

Oaks.  Pa . 4503-4505 

Syntronic  Instruments,  Inc. 

Addison,  Ill<  . 2709 

Systron  Corporation 

Concord,  Calif . 3034 


Tape  Cable  Corp. 

Rochester  10,  N.  Y . 

Tech  Laboratories.  Inc. 
Palisades  Park.  N.  J . 

Technical  Appliance  Corp. 
Sherburne,  N.  Y . 


SPURS  •  HELICALS  •  WORM  AND  WORM  GEARS  •  STRAIGHT  BEVELS 
LEAD  SCREWS  •  RATCHETS  •  CLUSTER  GEARS  •  RACKS  •  INTERNALS  •  ODD  SHAPES 


_ THE  PEARS 
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The  Technical  Materiel  Corp. 
Mamaroneck,  N.  Y . 


Technicraft  Labs.,  Inc. 
Thomaston,  Conn.  . . . 


MEASUREMENTS 

Standard  Signal 
Generator 

for  mobile  communications . 


Technitrol  Engineering  Co. 
Philadelphia  34.  Pa . 

Technology  Instrument  Corp. 
Acton,  Mass . 


Tektronix,  Inc. 
Bronx ville  8,  N.  Y, 


Telechrome  Mfg.  Corp. 
Amity  ville,  L.  I.,  N.  Y . 

Telecomputing  Corp. 

Los  Angeles  38.  Calif . 

Telectro  Industries  Corp. 
Long  Island  City  1,  N.  Y. . . 

Telerad  Mfg.  Corp. 

New  York  18.  N.  Y. . 

Teletronics  Laboratory,  Inc. 
Westbury,  L.  I.,  N.  Y . 


The  Mcdel  S60-FM 
Standard  Signal 
Ganeratcr 
it  specifically 
designed  to  meet 
the  exacting 
requirements 
of  the  Mobile 
Cemmunications 
industry. 


•  Frequency  ranges  25>S4,  140-17S,  400-470, 
090-960  Me. 

S  Fine  tuning  controi  shifts  carrier  ±S  Kc. 

9  Peak  deviatian  ta  ±16  Kc.  read  directiy 
an  meter. 

9  Residual  FM  less  than  100  cycles  at  460  Me. 

9  Output  0.1  to  100,000  microvolts  accurate 
±10%  across  SO  ohm  termination. 

9  Excellent  stability. 

9  Modulation  by  1000  cycle  internal 

or  by  external  source.  f 


Tele  wave  Laboratories,  Inc. 

Long  Island  City  1,  N.  Y . 3208 

Telex,  Inc. 

St.  Paul  1,  Minn . 3934 

Telonic  Industries  Inc. 

Beech  Grove.  Ind . 3022 

Tel  rex  Labs. 

Asbury  Park.  N.  J . 1314 

Temperature  Engineering  Corp. 
Riverton.  N.  J . 4134 

M.  Ten  Bosch,  Inc. 

Pleasantvllle.  N.  Y . 1316 

Tenney  Engineering  Inc. 

Union.  N.  J . 1516-1518 

Tensolite  Insulated  Wire  Co.,  Inc. 
Tarrytown,  N.  Y . 4330 

Texas  Instruments  Incorporated 
IDallas  9,  Texas . 2812-2820 

Thomas  &  Betts  Co. 

Elizabeth,  N.  J . 3945B 

Thomas  &  Skinner,  Inc. 

Indianapolis  7,  Ind . 2926 

Thomas  Electronics,  Inc. 

Passaic,  N.  J . 2235 

Thompson  Ramo  Wooldridge  Inc. 

Los  Angeles  45.  Calif . 1333-1525 

Three  Point  One  Four 

Yonkers,  N.  Y . M-5 

Times  Facsimile  Corp. 

New  York  19,  N.  Y . 1824 

Tinnennan  Products,  Inc. 

Cleveland  1,  Ohio . 4205-4209 

Tobe  Deutschmann  Corp. 

Norwood,  Mass . 2341-2343 

Tower  Construction  Co. 

Sioux  City,  Iowa . 1223 

Transitron  Electronic  Corp. 

Wakefield.  Mass . 2433-2437 

Travco  Associates 

Jamaica  35.  N.  Y . 1230-1232 

Trio  Laboratories,  Inc. 

Plainview,  L.  I.,  N.  Y . 3013 

The  Triplett  Electrical  Instrument  Co. 
Bluffton,  Ohio  . 2842 

Tni-Ohm  Products 

Chicago  18,  Ill . 2405 

Tung- Sol  Electric,  Inc. 

Newark  4,  N.  J . 2833-2833 

Turbo  Jet  Products  Co.,  Inc. 

San  Gabriel,  California . 390* 
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f/ecfrico/  Coil  Windings 


For  40  years  .  .  .  specializing  in  all  types  of  coils  to 
cnatomers’  specifications.  Design  or  engineering  assist¬ 
ance  available  on  request. 


SINCB  1*17  ^ 

65  PaviHon  Avenue  Providence  5,  Rhode  Island 


CIRCLE  332  READERS  SERVICE  CARD 


ELECTRONIC  COMPONENTS 
of  almost  any  shape: 

REJAFIX  MARKING 
MACHINES 


Hond-op«rafMciy  t«mi-<iutpmotic  and  fully  owte* 
motic  modalt. 

Why  not  tond  ut  tompUt  of  your  products. 
Thoy  will  bo  tott-printod  ond  roturnod  to  you 
for  your  oxominationl 

Eftt.  m2 


POPPER  &  SONS,  INC 

300  Fourth  Ave.  New  York  10,  N 
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George  Ulanet  Co. 

Newark  5,  N.  J . 2119 

Uniform  Tabes,  Inc. 

CoUegevllle  2,  Pa . M-23 


THE  QUESTION  IS; 
CAN  YOU  AFFORD  TO 
BE  WITHOUT  SONIC 
ENERGY  CLEANING? 


Some  people  shy  away  from  Sonic  Energy 
Cleaning  (without  investigating  it)  be¬ 
cause  they  feel  they  may  not  be  able 
to  afford  it. 

Truth  is — if  Sonic  Energy  can  be 
applied  to  your  cleaning  problem  effec¬ 
tively — you  can’t  afford  to  be  without  it. 
In  most  Sonic  Energy  Cleaning  installa¬ 
tions,  the  savings  realized  the  first  year  more 
than  pay for  the  original  cost — to  say  nothing 
of  the  additional  advantages  of  fewer 
rejects  and  improved  product  perform¬ 
ance. 

As  the  pioneer  and  foremost  authority 
on  Sonic  Energy,  Bendix  has  proved  these 
facts  over  and  over.  That’s  why  today 
we  can  put  so  much  experience  to  work 
on  your  problems. 

One  example  of  our  ability  to  serve 
industry  is  our  Sonic  Energy  Applica¬ 
tions  Laboratory.  It  is  unequalled  for 
facilities  and  practical  production  ex¬ 
perience  to  provide  the  most  efficient 
answer  for  cleaning  applications  that 
can  use  Sonic  Energy  to  advantage. 

To  such  professional  capabilities,  add 
the  most  complete  and  versatile  line  of 
Sonic  Energy  Cleaning  systems,  and  you 
have  the  full  reason  why  so  many  com¬ 
panies  with  a  cleaning  problem  come  to 
Bendix®  for  the  answer. 

FREE!  NEW  REPORT  ON 
SONIC  ENERGY  CLEANING 
NOW  AVAILABLE 


Explains  the  principles 
and  workings  of  the 
process  in  detail. 
Describes  and  analyzes 
I  a  — typical  results.  Outlines 

l“  five-step  plan  that  will 

i  ^  help  you  determine 
^  feasibility  of  Sonic 

r.  r  Energy  Cl.aning  for 
‘  you.  To  gal  your  copy 
wrifa:  PIONEER-CENTRAL  DIVISION,  BENDIX 
AVIATION  CORPORATION,  2707  HICKORY 
OROVE  ROAD,  DAVENPORT,  IOWA. 


Y. ..  .2822-2826 


Union  Carbide  Cor 
Long  Island  City 


Union  Switch  &  Signal 

Pittsburgh  18,  Pa . 2122-2124 

Unistrut  Products  Co. 

Irvington,  N.  J . 4127 

United-Carr  Fastener  Corp. 
Cambridge,  Mass . 2535-2536 

United  Catalog  Publishers,  Inc. 
Hempstead.  N.  Y . 1731 

United  Mineral  &  Chemical  Corp. 

New  York  13.  N.  Y . 4119 

U.  S.  Components,  Inc. 

New  York  55,  N.  Y . 2706 


U.  S.  Electronics  Development  Corp. 
Phoenix,  Ariz . 3823 

The  U.  S.  Stoneware  Co. 

Akron  3,  Ohio . 4014-4015 

United  States  Testing  Co.,  Inc. 
Hoboken,  N.  J . 4530 

The  United  States  Time  Corporation 
New  York  22,  N.  Y . 1428 

United  Transformer  Corp. 

New  York  13.  N.  Y . 2413,  2414 

Unitek  Corporation 

Pasadena,  Calif . 4306 

Universal  Instruments  Corp. 

New  Paltz,  N.  Y . 4019  &  Room  610 

Universal  Mfg.  Co.,  Inc. 

Irvington  11.  N.  J . 4523-4525 

Universal  Transistor  Products  Corp. 
Westbury,  L.  I.,  N.Y . 3927 

Universal  Winding  Co. 

Cranston  10,  R.  1 . 4323-4325 


Valpey  Crystal  Corp. 

Holliston,  Mass . 2111C 

Van  Norman  Industries,  Inc. 
Manchester,  N.  H . 3513 

D.  Van  Nostrand  Co.,  Inc. 

Princeton.  N.  J . 4508 

Varian  Associates 

Palo  Alto.  Calif . 2910-2915 

Vari-L  Company,  Inc. 

Stamford,  Conn . 2209 

Varo  Mfg.  Co. 

Garland,  Texas . IIOOA 

Vector  Electronic  Co. 

Glendale  1,  Calif . 4050 

Veeco  Vacuum  Corporation 

New  Hyde  Park,  L.  1.,  N.  Y. . .  .3005-3006 

Veeder-Root  Inc. 

Hartford  2.  Conn . 1823 

Vemaline  Products  Co. 

Hawthorne,  N.  J . 2007 


Victor  Adding  Machine  Co. 
Chicago  18,  Illinois . 


The  Victoreen  Instrument  Co. 

Cleveland  3,  Ohio . 2630 

Victory  Engineering  Corp. 

Union,  N.  J . 2227 


Baird  -  Atomic 

transistor 

ilT^H  fxT^ENDED  UHilt. 


with  Semiconductor  Regulated  Power 
Supplies  for  Ease  of  Operation. 

New  Ranges  Available 

Two  standard  models  are  availaiiie: 
Model  KP-2  up  to  1  amp  100  volts 
Model  KP-2H  up  to  2  amp  200  volts 
Other  special  models  available 

Maximum  Power  75  Watts 

m  Common  Base  or  Common 
Emitter 

•  Frequency  Range —  100  cps 
to  200  kc 

m  Direct  measurement  of  h  par¬ 
ameters  plus  a  and  j9  cutoff 

•  Meter  indication  of  DC  par¬ 
ameters,  Ico,  leo,  BVe„,  V„,f 

All  models  available  with  built 
in  VTVM  and  oscillator  at  extra 
cost. 

The  KP-2  Transistor  Test  Sets 
are  versatile,  precision  instru¬ 
ments  added  to  B-A's  other 
transistor  testing  equipment: 
Model  GP-4  for  h  parameters  — 
100  cps  to  1  me;  KT-1  Portable 
for  measuring  Beta,  h|,  and 
W' rite  for  complete  information 


MGilr<l  ■  Atwiwic,  Inc* 

33  UNiVCPtSiTV  RD  CAMSPIIOOf  SM.  MAS* 

Experienced  Pulse  Circuit  end  Com- 
municetions  Engineers  —  write  to 
Technicel  Personnel  Director. 
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RIBBONS -STRIPS 


— of - 

ic  PURE  TUNGSTEN  ic  THORIATED  TUNGSTEN 

i  MOLYBDENUM  ^  SPECIAL  ALLOYS 

and  OTHER  METALS 
IN 

ULTRA  THIN  SIZES 

to 

TOLERANCES  CLOSER  THAN  COMMERCIAL  STANDARDS 

by 

OUR  SPECIAL  ROLLING  TECHNIQUE 

Note:  for  highly  engineered  applications— strips  of  TUNGSTEN 
and  some  other  metals  can  be  supplied 

ROLLED  DOWN  TO  .0003  THICKNESS 

•  Finish:  Roll  Finish— Black  or  Cleaned 

•  Ribbons  may  be  supplied  in  Mg.  weights  if  required 

For  HIGHLY  ENGINEERED  APPLICATIONS 

DEVELOPED  AND  MANUFACTURED  BY 


H.CROSS  CO. 


IS  SEEKMAN  ST..  N.  Y.  31.  N  Y 
tiu.moni  WOrth  2-2044 
COrtlandt  7-0470 
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VERSATILE  TOOLS 
I  for  ELECTRONICS 
i  and  RESEARCH 

I 


For  use  in  — 
Trouble  Shooting 
Performance  Tests 
Life  T ests 
Electronic  Gages 
Nuclear  Studies 


Tracer  Element  Studies 
Scintillometers 
Air  Samplers 
Photronic  Devices 
Audiometers 


DC  Milliammeters:  having  the  simplicity  and  ruggedness  found 
only  in  direct-writing  recorders.  No  linkages.  No  servo-motors. 


Range 

Coll 

Resistance 

Critical  Damping 
Resistance 

Swinging  Time 
(Critically  Damped) 

0-1  MA 

1400  Ohms 

50,000  Ohms 

0.5  second 

0-5  MA 

70  Ohms 

4,000  Ohms 

0.5  second 

Ask  tor  Catalog  Section  42 

*'The  Meter  With  a  Record"  for  Over  50  Years 


The  ESTERLINE-ANGUS  Company,  Inc. 

Pioneers  in  the  Manufacture  of  Graphic  instruments 

Dept.  E,  P.  O.  Box  596,  INDIANAPOLIS  6,  INDIANA 


Vitramon,  Inc. 

Bridgeport  1,  Conn . 2401-2403 


W 

Wab  Chang  Corp. 
New  York  7,  N.  Y. . . . 


.4517-4519 


Waldorf  Instrument  Co. 

Huntington  Station,  L.  I.,  N.  Y....1626 


Wales-Strippit,  Inc. 

Akron,  N.  Y . . . 4010 

The  Walkirt  Co. 

Inglewood  3,  Calif . 3841 

P.  Wall  Manufacturing  Co. 

Grove  City,  Pa . 4509-4511 

Wang  Laboratories,  Inc. 

Cambridge  41,  Mass . 1213 

Ward  Leonard  Electric  Co. 

Mt.  Vernon,  N.  Y . 2231 

Warren  Wire  Co. 

Pownal,  Vermont . 4225 

Waterman  Products  Co.,  Inc. 
Philadelphia  25,  Pa . 3415-3417 

Waters  Manufacturing,  Inc. 

Way  land.  Mass . 3002 

Waveforms,  Inc. 

New  York  14,  N.  Y . 3222 

Wayne-Gcorge  Corp. 

Boston  15,  Mass . 1417 

Wayne  Kerr  Corporation 
Philadelphia  33,  Pa . 3044-3045 

Weckesser  Co. 

Chicago  30,  Ill . 4003 

A.  W.  Welch  Manufacturing  Co. 
Indianapolis  5,  Ind . 2006 

W.  M.  Welch  Manufacturing  Co. 
Chicago  10,  Ill . 4214 

Westinghouse  Electric  Corp. 

Pittsburgh  30,  Pa . 1402-1607 

Western  Lithograph  Co. 

Los  Angeles  54,  Calif . 4402 

Wheeler  Labs.,  Inc. 

Great  Neck,  N.  Y . 1332 

John  Wiley  &  Sons,  Inc. 

New  York  16,  N.  Y . 4326 

Winchester  Electronics,  Inc. 

Norwalk,  Conn . 2121-2123 

Wind  Turbine  Co. 

West  Chester,  Pa . 1712-1714 

Wright  Metalcoaters,  Inc. 

South  Hackensack,  N.  J . 4043 


Y 

Yardney  Electric  Corp. 

New  York  13.  N.  Y . 2127 

York  Metal  Products,  Inc. 


New  York  13,  N.  Y . 4238 

Z 

Zagar,  Incorporated 

Cleveland  23,  Ohio . 4240 

The  Zell  Products  Corp. 

Norwalk,  Conn . 4206 

Zero  Manufacturing  Co. 

Burbank.  Calif . 4013 

The  Zippertubing  Co. 

Los  Angeles  14,  Calif . 4001 
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COMMENT 


Microwave  Health  Hazards 

I  have  read  your  splendid  article 
(“Researching  Microwave  Health 
Hazards,”  p  49,  Feb.  20)  with  great 
interest.  You  are  certainly  to  be 
commended  for  having  done  an  ex¬ 
cellent  job  with  a  tough  subject. 

I  am  sure  you  realize  that  there 
are  a  great  many  controversial  as¬ 
pects  of  this  problem.  On  some  of 
these  my  reaction  is  to  disagree 
with  you,  but  careful  and  unbiased 
thought  convinces  me  that  your  po¬ 
sition  is  as  strong  as  mine. 

I  feel  this  article  presents  the 
picture  in  its  true  light,  and  that 
it  should  do  a  lot  of  good  in  the 
hands  of  your  readers.  One  cannot 
help  but  be  impressed  with  the 
obvious  study  and  work  that  has 
gone  into  its  preparation.  Your 
grasp  of  some  of  the  basic  biological 
difficulties  is  truly  astounding. 

Col.  George  M.  Knauf 
Occupational  Health  Research 
Lab 

Patrick  AFB,  Fla. 

Honesty  compels  us  to  turn  this 
right  back  to  its  source.  Without 
the  frank  and  open  cooperation  of 
Col.  Knauf  and  his  fellow  research¬ 
ers  over  eighteen  months  of  ac¬ 
cumulating  data,  we  could  never 
have  turned  out  the  report.  So  our 
thanks  to  the  Colonel  are  double — 
for  his  comment,  and  for  his  un¬ 
stinting  help. 


Credit  Where  Due 

With  regard  to  the  article  “Dual- 
Cavity  Microwave  Discrimination” 
(p  74,  Jan.  16)  by  myself  and 
Messrs.  Shafer  and  Baker,  there 
was  an  error  in  the  credits.  Messrs. 
Shafer  and  Baker  are  not  with 
Aeronutronic  Systems  Inc.,  as  the 
byline  indicates. 

Also  I  have  received  inquiries  on 
the  availability  of  the  cavities.  It 
appears  necessary  to  inform  readers 
that  the  design  work  was  done 
while  the  authors  were  on  the  engi¬ 
neering  staff  at  Radio  Corporation 
of  America,  west  coast  electronic 
products  department. 

Marvin  B.  Rudin 
Aeronutronic  Systems  Inc. 
Glendale,  Calif, 


PRECISION  WAFERING 
MACHINES 


AAod«U  for  all  jobs  roquiring  vary  thin 
slicing  of  l•mi-conduclor  ond  othor  diffi- 
cult-fo-cul  moforiolt. 


^  Audio  Dovicot,  Inc. 

'A  loll  Tolopliono  loborotoriot,  Inc, 

★  CS.S.  — Hytron 
^  Ctovito  TroniUtor  Products,  Inc, 

^  Fodorol  Tolocommunicotions 
Loborotorios 
'A  Gonorol  Elocfric  Co. 

A  tntornotionol  luiinoss  Mochinos  Corp. 

A  Rodio  Rocoptor  Co.,  Inc. 

A  Sporry-Rond  Somi-Conductor  Focilitiot 
A  Toios  Instrumonfs,  Inc.— 

Somi -Conductor  Compononts  OIv. 

A  Tunp-Sol  Eioctric,  Inc. 

ond  mony  otKor  loodinp  firms 

St«  It  at  tM  I.I.C.  Show  -  tooth  4031 


MICROMECH  MANUFACTURING  CORP 

A  Division  of  Sonford  Monwfa<turin9  Corp 


1020  COMMERCE  AVE  .  UNION.  N.  J. 

CIRCLE  33R  READERS  SERVICE  CARD 


All  type§  of 

COIL  WINDING 
MACHINES 

See  us  at  Booths  4405-7 
RADIO  ENGINEERING  SHOW 

INDUSTRIAL 

Winding  Machinery  Corp. 
120  Wall  St.,  N,w  York  S,  N.  Y. 
Suit,  3410  WHit,hall  3-1754 


CIRCLE  339  READERS  SERVICE  CARD 


Model  WG  300— Heavy  Duty 

NO  CAMS  ...  NO  GEARS 

Indnittly  variabla  pitch,  trovers,  and  speeds 
Single:  multiple;  close  and  space  winding 


sending  a  bill? 

It'll  get  there  quicker  if  you  give  your  postal  delivery 
zone  number  with  your  address. 

The  Post  Office  has  divided  106  cities  into  postal 
delivery  zones  to  speed  moil  delivery.  Be  sure  to 
include  zone  number  when  writing  to  these  cities, 
be  sure  to  include  your  zone  number  in  your  return 
address— after  the  city,  before  the  state. 
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EMPLOYMENT  OPPORTUNITIES 


Electronic  systems  engineering  covers  the  full  spectrum  of  applied  research  and  development  at 
IBM.  With  this  broad,  flexible  range,  and  IBM’s  outstanding  resources  and  facilities,  your  own 
imagination  and  creativeness  will  find  unusual  opportunity  for  expression.  Currently,  IBM 
engineers  and  scientists  concerned  with  broad  systems  problems  in  business,  science  and  govern¬ 
ment  are  working  toward  self-optimizing  computers.  These  computers  may  some  day  program 
themselves  and  arrive  at  the  one  solution  to  a  problem.  Digital  computers  are  being  applied 
to  simulate  all  the  problems  of  a  business  firm  operating  under  specified  economic  and  statistical 
conditions.  Progress  is  being  made  in  advanced  studies  for  radically  different  data  systems  for 
terrestrial  and  stellar  navigational  problems.  For  problems  like  these,  and  many  others,  IBM 
needs  people  who  want  to  convert  challenges  into  careers. 

A  NEW  WORLD  OF  OPPORTUNITY.  Both  technical  and  administrative  engineering  careers  offer 
parallel  advancement  opportunities  and  rewards  at  IBM.  You  will  enjoy  unusual  professional 
freedom,  comprehensive  education  programs,  the  assistance  of  specialists  of  diverse  disciplines, 
and  IBM’s  wealth  of  systems  know-how.  Working  independently  or  as  a  member  of  a  small  team, 
your  individual  contributions  are  quickly  recognized  and  rewarded.  This  is  a  unique  opportunity 
for  a  career  with  a  company  that  has  an  outstanding  growth  record. 
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EMPLOYMENT  OPPORTUNITIES 


CAREERS  AVAILABLE 
IN  THESE  AREAS . . . 

APPLIED  MATHEMATICS  &. 

STATISTICS 
CIRCUIT  DESIGN  & 
DEVELOPMENT 
COMPONENT  ENGINEERING 
COMPUTER  ANALYSIS 
CRYOGENICS 
FLIGHT  TEST  ANALYSIS 
HUMAN  FACTORS 
INERTIAL  GUIDANCE 
INFORMATION  THEORY 
LOGICAL  DESIGN 
OPERATIONS  RESEARCH 
PROGRAMMING 
RADAR  CIRCUITRY 
THEORETICAL  PHYSICS 
TRANSISTOR  DESIGN 

QUALIFICATIONS: 

B.S.,  M.S..  or  Ph.D.  in 
Electrical  or  Mechanical 
Engineering,  Physics,  or 
Mathematics— and  proven  ability 
to  assume  a  high  degree  of 
technical  responsibility  in 
your  sphere  of  interest. 


GENERAL  DESCRIPTIONS  OF 
SOME  ASSIGNMENTS: 

INERTIAL  GUIDANCE  ENGINEER  to  assume  broad 
project  leadership  in  the  planning  and  controlling 
of  development  projects.  Analyze  relationship  of  in¬ 
ertial  equipment  with  bombing  and  navigation  com¬ 
puter.  Must  have  experience  in  servo-mechanisms, 
astro-compass  or  similar  devices. 

COMPUTER  ENGINEER  to  perform  physical,  mathe¬ 
matical  analyses  for  solving  complex  control  prob¬ 
lems  by  use  of  digital  computers.  Applications  in 
missile  systems  and  special-purpose  computer 
systems  such  as  DDA  plus  extensive  experience  in 
computer  analyses. 

RADAR  ENGINEER  to  analyze  ultimate  limits  and 
present  techniques  and  to  develop  new  concepts 
providing  topographical  sensors  for  advanced  air¬ 
borne  and  space  systems.  Design  airborne  radar 
pulse,  microwave  and  deflection  circuitry.  Analyze 
doppler  radar  systems  to  determine  theoretical 
accuracy  and  performance  limitations.  Experience 
with  transistor  circuits  or  radar  test  equipment  is 
highly  desirable. 

TRANSISTOR  ENGINEER  to  design  transistor  am¬ 
plifiers,  delay  lines,  transistor-tube  conversion  cir¬ 
cuits,  and  develop  specifications  for  transistorized 
equipment. 

ENGINEERING  PHYSICIST  to  assist  in  design  and 
development  of  advanced  solid  state  computers. 
Must  have  extensive  background  in  electronic  funda¬ 
mentals  plus  knowledge  of  solid  state  phenomena 
and  mathematics.  Must  be  capable  of  participating 
in  logic  development  with  minimum  supervision. 

For  details,  write,  outlining 
background  and  interests,  to:  Mr.  R.  E.  Rodgers 
Dept.  5S4C2 
IBM  Corp. 

590  Madison  Avenue 
New  York  22,  N.  Y. 


INTERNATIONAL  BUSINESS  MACHINES  CORPORATION 


HIGH 

&DRY? 

You  can't  broaden  your  career 
horizons  if  you  are  isolated  from 
challenging  engineering  assign* 
ments.  GILFILLAN  provides  this 
opportunity  plus  a  friendly, 
informal  atmosphere  that  is 
conducive  to  scientific  achieve* 
ment.  Diversified  technical 
challenge  is  being  offered  to 
electronic  engineers  with  expe* 
rience  in  the  fields  of  Air 
Navigation,  Missile  Guidance 
and  Support,  Radar  Systems,  and 
Countermeasures. 

you  owe  it  to 
yourself  to  write  to 

DIR.  OF  SCIENTIFIC  PERSONNEL.  OEPT. 

III}  VENICE  BLVO.,  LOS  ANGELES  t,  CALIF. 
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EMPLOYMENT  OPPORTUNITIES 


Write  for  a  free 


“How  You  Can  Reach  The 
Experienced  Engineer  •  • 


The  top-flight  engineers  and 
technical  personnel  you  want 
are  at  a  premium... as  this 
twelve  page  booklet  points 
out.  How  you  can  reach  and 
influence  these  men  is  the  story 
told. 

The  booklet  tells  where  to 
find  the  experienced  engineer. 
It  explains  how  you  can  make 
contact . .  .  channel  and  con¬ 
centrate  your  employment  ad¬ 
vertising  to  iust  the  men  with 
the  job  qualifications  you  want. 
Included  are  testimonials  from 
personnel  men  who  use  techni¬ 
cal  publications  successfully . . . 
sample  advertisements  that  got 
results.  .  .helpful  hints  to  con¬ 
sider  and  pitfalls  to  avoid  when 
you  prepare  your  copy  and 
layout  for  an  Employment  Op¬ 
portunity  advertisement. 

Write  for  your  free  copy  to: 


QUARTERBACKING  THE  EAGLE  PROJECT 


Bendix  Aviation  Corporation  will 
be  prime  contractor  for  the  Eagle 
missile — and  Bendix  Systems  Divi¬ 
sion  will  quarterback  the  project. 

Latest  in  a  series  of  important 
defense  projects  to  be  assigned  Bendix 
Systems,  the  Eagle  will  be  a  long- 
range,  air-to-air  missile  designed  for 
fleet  air  defense  and  interception 
missions. 

Responsil)le  for  systems  manage¬ 
ment  and  engineering  in  connection 
with  the  project,  Bendix  Systems 
Division  will  also  direct  the  develop¬ 
ment  of  the  Eagle  missile,  electronic 
guidance,  and  fire  control  equip¬ 
ment  in  the  launching  aircraft. 

Engineers  and  scientists  with 
missile  experience  may  find  that 
their  talents  are  suited  to  the  special¬ 


ized  work  involved  in  the  Eagle 
project  and  other  important  system 
programs  at  Bendix  Systems  Division. 

Located  adjacent  to  the  Engi¬ 
neering  campus  of  the  University  of 
Michigan,  Bendix  Systems  Division 
offers  the  better  man  an  outstanding 
opportunity  to  join  an  organization 
with  full  facilities  for  encouraging 
his  finest  work.  Ann  Arlxrr  is  a 
wonderful  place  to  live  and  raise  a 
family,  a  town  which  combines  life 
in  a  college  community  with  the 
nearby  advantages  of  a  large  city. 

If  you  are  interested  and  qualified 
in  weapons  system  planning,  re¬ 
search  and  development,  you  are 
invited  to  write  to  Bendix  Systems 
Division,  Dept.  B3-13,  Ann  Arbor, 
Michigan. 


Mr.  Thomas  Bender 
Classified  Advertising  Division 
McGraw-Hill  Publishing  Co.,  Inc. 
P.O.  Box  12 
New  York  36,  New  York 


Bendix  Systems  Division 

ANN  ARBOR,  MICHIGAN 
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Everything  provided  in  this  once-in-a-lifetime  package  designed 
for  promising  young  engineers  with  3  to  5  years’  experience 
in  reliability  evaluation  and  analysis/  in  telemetering,  micro- 
wave  antennas,  guidance  and  control,  and  weapon  systems 
analysis  and  engineering. 

Office  in  a  new  multimillion-dollar  research  and  development 
building  —  among  young  and  vigorous  people  of  like  caliber. 

Recognition  in  a  company  as  soundly  entrenched  in  the 
American  economy  as  can  be  found  anywhere. 

Stimulation  for  the  agile  mind  in  a  long-range  program  as  sure 
os  the  space  it  is  destined  to  conquer. 


Scope  that  encompasses  the  whole  provocative  gamut  of 
weapons  and  space:  guidance,  nose  cones,  radar  structures, 
radomes,  rocket  engines,  ground  support,  crew-escape  cap¬ 
sules,  SUBROC  missile  and  space  systems. 

Unfettered  creativity  that  has  earned  the  organization  pace¬ 
making  prestige  in  the  field  of  weapon  systems,  flight  and  space. 
Perhaps  you  don't  have  the  wherewithal;  perhaps  you  don't 
need  a  better  challenge  than  you  have. 

But  if  you  do,  we  can  deliver! 

Mr.  C.  G.  Jones,  Mgr.,  Personnel, 

Goodyear  Aircraft  Corporation 
Akron  15,  Ohio 


good/^ear  aircraft 

Laboratories  in  Akron,  Ohio,  and  Litchfield  Park,  Arizona 
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EMPLOYMENT  OPPORTUNITIES 


ENGINEERS 

Why 
2  Years  at 
Norden  Labs 
add  up 
to  4 
...in  your 
Professional 
Development 


(...because  growth  is  the  pattern  here— healthy, 
viKorous,  rapid— providing  unusual  opportunities 

yfor  a  good  man  to  move  ahead.  Nordcn’g  profes¬ 
sional  staff  hag  increased  40%  in  six  months. 

SNew  long-range  commitments  give  you  acceler¬ 
ated  opportunities  to  learn  and  grow,  meet  new 

I  challenges,  experience  individual  achievements. 

Acquisition  by  United  Aircraft  has  added  exten- 
1  sive  research  facilities  (including  the  most  ad- 
y  vanced  computation  services)  to  Norden’s  fine 
;  K  &  D  labs.  You  also  enjoy  the  long-term  career 
I  henefitg  and  growth  potential  of  association  with 

Sone  of  the  country’s  leaders  in  the  development 
of  advanceil  aircraft  propulsion  systems. 

y 

And  the  diversity  of  Norden’s  projects  makes  it 
easy  to  get  the  right  assignment  to  utilize  your 
skill  and  ingenuity.  (Project  range:  communica¬ 
tions,  radar,  infra-red,  missile  and  aircraft  guid¬ 
ance,  TV  circuitry,  inertial  and  stellar  navigation, 
data  handling,  navigation-stabilization  systems, 
bomb  director  systems.) 


Immediate  openings  at  If'hite  Plains,  N.  Y.  and  Stamford,  Connecticut  locations 
for  engineers  at  all  levels  of  experience: 


TELEVISION  «i  PASSIVE  DETECTION 

•  Transistor  Circuit  Development  • 
High  &  Low  Light  Level  TV  Camera  De¬ 
sign  •  Video  Information  Processing  • 
TV  Monitors  &  Contact  Analog  Displays 
o  Military  Transistorized  TV  Systems 
(Alio  opmingi  for  rectnl  EE  gradi) 

RADAR  &  COMMUNICATIONS 

Dtiign  6  Dntlopment  of: 

•  Antennas  •  Microwave  Systems  & 
Components  •  Receivers  •  Transmitter 
Modulators  •  Displays  •  Pulse  Circuitry 
(VT  &  Transistors)  •  AMTI  •  Data  Trans¬ 
mission  •  ECM 

DIGITAL 

•  Digital  (Senior)  Design:  Logical,  Cir¬ 
cuit,  Magnetic  Storage 

PROJECT  ENGINEERING 

•  Senior  Engineers  —  Engineering  Pro¬ 
gram  Mgt. 

SYSTEMS  ENGINEERING 

•  Synthesis,  analysis  &  integration  of 
electronic  &electro-mechanical  systems 


QUALITY  ASSURANCE 

•  Systems  Reliability  Analyses  •  Com¬ 
ponent  Reliability  &  Evaluation  •  Vibra¬ 
tion.  Shock  &  Environmental  Test  • 
Standards 

ENGINEERING  DESIGN 

•  Electronic  Packaging 
FUTURE  PROGRAMS 

•  Systems  Engineer  (SR)  —  Broad  crea¬ 
tive  background,  ability  to  communi¬ 
cate— experience  in  radar,  TV  systems 
—  supervise  R&D  proposals  •  Senior 
Engineer  —  Cost  development  for  R&D 
proposals.  Require  broad  technical  ex¬ 
perience  in  electro-mechanical  and 
electronics  systems 
STABILIZATION  &  NAVIGATION 

•  Servo  Loops  for  gyro  stabilization, 
antenna  stabilization,  accelerometer 
force  balance,  antenna  scanning  •  Re¬ 
peater  Servos  •  Transistorized  Inte¬ 
grator,  DC  Amplifier,  Servo  Amplifier  • 
Magnetic  Amplifiers  •  Transistorized 
DC  &  AC  power  supplies  •  Gyros  &  Ac¬ 
celerometers 


Descriptive  Brochure  Available  Upon  Request 


TECHNICAL  EMPLOYMENT  MANAGER 

NORDEN  LABORATORIES 

NORDEN  DIVISION  -  UNITED  AIRCRAFT  CORPORATION 

121  WESTMORELAND  AVENUE  •  WHITE  PLAINS,  NEW  YORK 

I  am  interested  in  obtaining  further  information  on  ojiportunities 
at  Norden  Laboratories. 


NAME. 


ADDRESS _ 

riTV 

7fTNF  STATF 

DEGREE - 

YEAR _ 

(United  States  Citizenship  Required) 
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ELECTRONICS 

ENGINEERS 

The  Denver  Research  Institute  has  posi¬ 
tions  for  qualified  circuit  development 
engineers  with  experience  in  pulse  cir¬ 
cuitry,  electronic  instrumentation,  or 
analog  and  digital  computer  design 
techniques.  Creative  ability  in  design¬ 
ing  circuitry  to  be  integrated  into  com¬ 
plete  systems  is  required.  Applicants 
with  M.S.  or  Ph.D.  degrees  and  interest 
in  teaching  occasional  courses  in  the 
College  of  Engineering  ere  preferred. 

The  Denver  Research  Institute  is  a  de¬ 
partment  of  the  University  of  Denver 
and  combines  many  advantages  of  in¬ 
dustrial  methods  with  academic  en¬ 
vironment.  If  you  ore  interested  in  a 
challenging  position  in  a  stimulating 
atmosphere,  please  send  a  resume  to: 

S.  E.  Madison 
Denver  Research  Institute 
University  of  Denver 
Denver,  Colorado 


DISENCHANTED 

ENGINEERS 

If  your  employer  Iihh  failed  to 

utilize  your  full  p<»4efitial.  uhy  not  per* 
mit  UH  to  expl<»re  the  purhmeterH  for 
your  perHOiml  iiiuUltleutioiiM  with  the 
many  dynamic*  yoiiiiir  eompanleth  in 
aviathm,  eleetrcmleM*  mlMMlleM  imd  roc’k* 
etM.  We  now  have  in  exeeMH  of  4,4MNI 
openinirw  In  the  tL8,<H>0  to  $40.OP0 
hriM'ket.  all  of  whlc*h  are  fee  paid.  Why 
wait?  Send  rc^tume  in  dupllc'ate  at  onee 
to 

FIDELITY  PERSONNEL 
1218  Chestnut  Street.  Philadelphia  7,  Pa. 

OR 

IF  YOU  ARE  ATTENDING  THE 

IRE  SHOW 

CALL  US  AT  THE  WALDORF-ASTORIA 
HOTEL 

PLAZA  S-1892 

TO  ARRANGE  FOR  CONf'iDENTIAL 
INTERVIEW 


SOLID  STATE  SYSTEM 

MANAGER:  S20,000  + 

New  scientlit  for  technical  direction  and  manaie- 
ment  of  lyitemi  onoincerini  sroup  for  military 
application  (Physics  or  E.E.).  Unusual  oppor. 
tunity  to  demonstrate  skill  with  an  outstandinp 
company.  Client  assumes  all  expenses. 

MONARCH  PERSONNEL 
_ 28  Eost  Jackson,  Chicogo  4,  Illinois 


NEED  ENGINEERS? 

An  employment  odvertisement  in  thit 
EMPLOYMENT  OPPORTUNITIES  section 
will  help  you  find  the  engineer!  you 
need.  It'a  an  inexpensive,  time  saving 
method  oi  selecting  competent  personnel 
for  every  engineering  lob  in  the  elec¬ 
tronics  Held.  The  selective  circulation 
oi  ELECTRONICS  oilers  you  an  oppor¬ 
tunity  to  choose  the  best  qualiiied  men 
avoilable. 


March  13,  1959  -  ELECTRONICS 


FROM 


EMPLOYMENT  OPPORTUNITIES 


If  your  iniorotl,  capability  and  anthusiatm  lia  \ 
in  the  following  or  in  related  fieldt,  Edgerton, 
Cermeihauien  t  Grier,  Inc.  invitet  you  to  make 
inquiry: 

•  Research  and  Development  in  electronic 
systems  and  instruments  with  emphasis  on 
telemetry,  digital  instrumentation,  circuit 
theory  and  design,  solid  state  devices  and 
pulse  techniques. 

•  Product  Engineering  for  limited  quantity  pro¬ 
duction  of  specialized  commercial  electronic 
instruments. 

•  Tube  Research  and  Development  with  em¬ 
phasis  on  problems  concerning  gaseous  dis¬ 
charge,  secondary  emission  and  electron  optics. 

•  Tube  Production  Engineering  for  final  devel¬ 
opment  and  pre-production  of  both  glass  and 
ceramic  metal  gaseous  discharge  tubes. 


Boccaloureot*  or  advanced  degrees  in 
Physics  or  Electrical  Engineering  are  the 
most  suitable  basic  background  for  cur¬ 
rent  £GAG  needs.  In  special  cases, 
however,  equivalent  experience  will  be 
carefully  evaluated. 

lA  brochure  outlining  Edgerton,  Germes- 
hausen  i  Grier  activities  and  corporate 
structure  in  greater  detail  will  be  sent  on 
your  written  request.) 


PUasa  tend  your  rosumo  to  Mr.  lori-Erik  Wiborg 
88  Brookline  Avenue.  Boilon  15,  Mossochuielts 

EDGERTON,  GERMESHAUSEN  &  GRIER,  INC. 
AOSrON  •  US  VEGAS 


FIELD  SERVICE 
ENGINEER 

Of  complex  electronic  nu¬ 
clear  equipment  used  in 
basic  research  program. 
Extensive  travel.  Must  be 
under  30.  Must  be  draft 
exempt.  Must  have  B.S.  in 
physics  or  E.E.  experience 
in  transistorized  pulse  cir¬ 
cuitry  preferred.  Must  be 
presentable  and  articulate. 
Salary  $500.00-$600.00 
per  month  with  expense 
account. 

CONTACT  MR.  DAWSON 

PACKARD  INSTRUMENT  COMPANY 

8550  Wo«t  43rcl  Stroot,  Lyont,  lllinoit 
Bitliep  2.3555 


CONCEPT— 

.  ij..-l-r"r  I  i  1  1  j 


..■■If 


f  '  V  ny-n 


TO  HAROWARE 


See  your  persona!  efforts  4  - 
^  Integrated  into  the  total  flight  system  : 


with  a  prime  contractor. . . 


REPUBLIC  AVIATION 

It’s  an  unnerving  experience,  in  this  era  of 
systems  engineering,  for  a  man  to  work  long 
and  hard  on  a  subsystem  or  component  proj¬ 
ect  and  then  see  the  product  of  his  labor 
leave  the  plant  in  a  packing  case  on  its  way 
to  a  prime  contractor  for  systems  installa¬ 
tion.  How  different  is  the  picture  at  Repub- 
lie  Aviation  !  Working  for  this  prime 
systems  contractor  you  will  have  the  oppor¬ 
tunity  to  see  the  total  flight  system  take  A 

shape  and  the  satisfaction  of  seeing  your  A 

personal  efforts  become  an  important  part  Y 

of  it.  You’ll  broaden  your  experience  and  ^ 

professional  interests  by  working  with  ca-  ^ 

pable  men  from  varied  disciplines  on  ad¬ 
vanced  electronics  for  every  type  of  flight  A 

vehicle-from  guided  missiles  to  helicopters.  w 

Decide  NOW  to  join  this  Prime  Contractor  . 

Gain  accelerated  advancement  by  becoming  w 

a  ground  floor  participant  in  Republic’s 
$35  million  R&D  program  aimed  at  bringing 
about  substantial  breakthroughs  in  aero-  A 

nautics  and  space  technology.  A  new  order  w 

of  career  progress  is  waiting  for  engineers  ^ 

and  scientists  at  Republic  Aviation. 

Inveatiffate  theae  electronic  opportunitiea  with  Republie 

Inartlal  Ouldano*  A  Navigation  /  Digital  Computar 
Oavalopmant  /  Syatama  gnginaaring  /  Infornrtatlon  Thaory 
Talamatry-SSB  Taohniqua  /  Oopplar  Radar  /  Countarmaaauraa 
Radoma  A  Antanna  Daaign  /  MIorowava  Circuitry  A  Componanta 
Raoalvar  A  Tranamittar  Daaign  /  AIrborna  Navigational  Syatama 
Jamming  A  Anti- Jamming  /  Miniaturization  •Tranalatorizatlon 
Ranging  Syatama  /  Propagation  Studlaa 
Oround  Support  Squipmant 

NEW  YORK  INTERVIEWS  DURING  IRE  NATIONAL  CONVENTION 
Plan  now  to  visit  Republic  representatives 
at  the  Convention  Hotel  (March  23-26) 


A 


Pleaae  aend  reaume  in  complete  confidence  to: 

MR.  GEORGE  R.  HICKMAN 
Engineering  Employment  Manager  Dept.  llC-2 


Farmingdale,  Long  Island,  New  York 
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EMPLOYMENT  OPPORTUNITIES 


AVION  builds  CAREERS  as  well  as  advanced,  highly 
diversified  electronic  devices.  There  are  no  "one-proj¬ 
ect”  or  "contingent”  jobs . . .  each  opening  is  based  on 
both  actual  present  needs  and  projected  long-term 
growth.  Now,  solid  gains  in  several  new  projects  have 
created  these  challenging,  sute-of-the-an  positions. 


PROJECT  SUPERVISOR 
RADAR  lEACON  LABORATORY 

Mum  be  capable  of  providing 
technical  guidance  on  radar  bea¬ 
con  deaian  and  devclopoiem  proj¬ 
ects.  B.S.E.E.  degree  plus  mini¬ 
mum  of  5  years  aaive  eaperience 
in  radar  beaconry.  Areas  of  inter¬ 
est  involved  include:  microwave 
transmitters  and  receivers,  tran- 
sistoriied  decoders  and  related 

ftulse  circuitry,  solid-state  modu- 
stors  as  well  as  microwave  and 
pulse  instrumentation. 


PROJECT  SUPERVISOR 

ADVANCED  DEVELOPMENT 
LABORATORY 

Responsibilities  will  encompass 
the  technical  guidance  of  projects 
involving  2  or  more  of  the  follow¬ 
ing  fields:  servos,  system  analysis, 
noise  theory,  electronics.  B.S.E.E. 
degree  required,  plus  7  years  or 
more  experience  in  at  least  2  of 
the  above  fields. 


Also  Openings  For 

ENGINEERS-ALL  LEVELS 

involving  these  fields  of  interest: 

•  NOISE  THEORY  •  PULSE  HCNNIQUES 

•  CIRCUIT  DESIGN  •  TRANSISTORIZATION 

•  MAGNETICS  •  MICROWAVE  PLUMBING 
•  SERVOS  •  CRT  DISPLAY  TECHNIQUES 

•  UNDERWATER  ORDNANCE 
I  SYSnM  ANALYSIS  •  SOUD-STATE  DEVICES 


Top  Salary  and  Opportunity 

Benefits  tailored  to  the  engineer’s  require¬ 
ments ...  Location  IS  minutes  from  George 
Washington  Bridge  and  New  York  City 

DURING  I.R.E.  SHOW  IN  NEW  YORK  CITY 

March  23,  24,  25,  26 

AVION  rcprcscniaiivcs  will  be  ai  ihe  I.R.E.  cnnveniinn  headquarters  hotel. 

Or  send  resume  to;  Mr.  Don  Steenland,  Professional  Staff 


AVION  DIVISION 

act  INDUSTRIES  INCORPORATED 

11  PARK  PLACE,  PARAMUS,  N.  J.  COLFAX  1-4100 
In  Virginia;  BOO  North  Pitt  $1.,  AUxondria,  Vo.  King  6-4900 


Professional 

Services 


YARDNEY  LABORATORIES,  Inc. 

**Pion€*'rt  in  Comptirt  PoBrtr’*  • 
Electro-Chemical  Oenerator®  of  Enericy 


'*from  miUiicntti  to  mepatralti" 


40-48  LefHUird  Street 
New  York  13.  N.  Y. 


worth  6-31  DO 
•  T.M. 


FOR  ADDITIONAL 
INFORMATION 

About  Classified 
Advertising. 

(Sonlact 

DL  WcQra;..J4tii 

Oflice  fjcaresl  you. 

ATLANTA,  3 

1301  Rhodes-Haverty  Bldg. 

JAckson  3-6951 
M.  H.  MILLER 

BOSTON,  16—350  Park  Square 

HUbbard  2-7160 
0.  J.  CASSIDY 
CHICAGO,  11 

520  No.  Michigan  Ave. 

MOhawk  4-5800 
W.  J.  HIGGENS-D.  C.  JACKMAN 
CLEVELAND,  13 

1164  Illuminating  Bldg. 

superior  1-7000 
W.  B.  SULLIVAN-T.  H.  HUNTER 
DALLAS,  1—1712  Commerce  St., 
Vaughan  Bldg. 

Riverside  7-5117 
GORDON  JONES-F.  E.  HOLLAND 
DETROIT,  26—856  Penobscot  Bldg. 

woodward  2-1793 

D.  M.  WATSON 

LOS  ANGELES,  17—1125  W.  6th  St. 

HUniley  2-5450 
P.  M.  Buns 

NEW  YORK,  63—500  Fifth  Ave. 

oxford  5-5959 

H.  T.  BUCHANAN-R.  P.  LAWLESS 
PHILADELPHIA,  3 

Six  Penn  Center  Plaza 

LOcusf  8-4330 

T.  W.  McCLURE-H.  W.  BOZARTH 
ST.  LOUIS,  8—3615  Oilve  St. 

JEfferson  5-4867 

SAN  FRANCISCO,  4—68  Post  St, 

DOuglas  2-4600 
R.  C.  ALCORN 
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WORLD'S  LARGEST  SEMICONDUCTOR  PLANT 


‘beat  the  heat’  at  200°C 


electronic  engineers  at  TI’s  Semiconductor-Components  divi¬ 
sion  are  beating  the  heat  barrier  with  devices  operating  at  20()®C 
and  higher  —  twice  the  boiling  point  of  water!  Under  the  hot  glare 
of  infrared  lisht  simulating  extreme  operating  conditions,  the  engi¬ 
neer  shown  above  is  testing  a  Tl-introduced  silicon  power  transistor 
operating  in  conjunction  with  the  new  Sensistor  temperature-com¬ 
pensating  silicon  resistor. 

Exnloration  of  new  frontiers  in  solid  state  electronics  is  a  never- 
ending  project  at  TI’s  S-C  division  with  engineers,  physicists  and 
chemists  combining  their  research  efforts  to  extend  frequency, 
power  and  temperature  limits —building  America’s  electronic 
future.  If  you  are  interested  in  joining  other  leading  engineers  and 
scientists  at  the  industry’s  most  modem  research,  development  and 
production  facilities  —  write  or  call  for  more  information  on  Texas 
Instmments,  a  corporation  nearly  three  decades  old  —  recognized 
leader  of  the  semiconductor  industry. 

Inquiries  from  experienced  graduate  engineers  interested  in  further¬ 
ing  solid  state  electronic  technology  are  welcomed  by  the  TI  Semi¬ 
conductor-Components  division.  You  can  play  a  vital  role  in  research 
or  development  engineering  on: 

transistors,  dlodss.  rsetlllsrs.  ospsoltors.  rssistors, 

IR  dstsotor  oslls,  nrtstsrisis  purlflostlon,  oiroult 
dssign  snd  sppllostlen.  tost  oquipmont  dssign, 
snd  dssign  of  eompiox  sutomatio  msetiinsry. 

You  will  discover  forward-looking  personnel  benefits  more  advanced 
than  any  other  in  the  industry.  For  detailed  information  in  confi¬ 
dence,  write:  Hiurry  Laur,  Personnel  Administrator,  Dept.  2402. 


Texas  Instruments 

INCORPORATED 

•CMiCOMDUCTOIt  COMPOMCNTft  OiVIMON 
P04T  OFFICC  BOB  >11  IIBOO  N.  CCMTBAL  KXFftCMWAV 

OALLAB.  TCXAB 


I 


I 

I 
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EMPLOYMENT  OPPORTUNITIES 


Navigation  Systems 

Communication 

Systems 

Servos 

Transistors 

Transmitters 

Receivers 

Antennas 

MREER  OPPORIUIIIITIES 

With  a  company  making  premium  grade 
electronic  equipment  for  aircraft  for  over 

30  years.  Located  in  the  beautiful  lake 
region  of  Northern  New  Jersey,  less  than 

35  miles  from  New  York  City. 

•  Transistor  Cireuit  Encinoor 

•  Tacan  Enginoors 

•  Rteoiver  Enginoors 

•  Transmittor  Enginoors 

(VHF  &  UHF  Frtqutneios) 

•  Navigation  Equipmont 

Enginoors 

•  Antonna  Dosign  Enginoor 

•  Toehnical  Writors 

•  Tost  Lab  Enginoors 

Enjoy  tho  ploosurt  of  working  in  a  now  laboratory 
in  a  company  whoso  products  ore  known  as  tho 
highost  quality  in  tho  industry. 

Write  or  call  collect:  Personnel  Manager 

AIRCRUT  RAPID  CORPORATION 

Boonton,  N.  J.  DE  4> 1800— Ext.  238 

CLEVITE 

OUR  1959  EXPANSION  PROGRAM 
REQUIRES  THE  TALENTS  OF  .  .  . 

SEMICOHDUCTOR 

^  DEVICE  DEVELOPMENT  ENGINEERS 
MECHANICAL  DEVELOPMENT  ENGINEERS 
PROCESS  ENGINEERS 
PHYSICISTS 
METALLURGISTS 
SALES  ENGINEERS 

OPPORTUNITY  FOR  GROWTH 

Clevite,  a  young,  fast-growing  company 
offers  plent4i  of  room  for  advancement. 
Relocation  expenses  fully  paid. 

Citizenship  not  required. 

Phon*  or  tond  rotumo  in  confldonce  to: 
Enginooring  Plocomonl  Diroctor 

CIEVITE  TRANSISTOR  PRODUCTS 

257  Croscont  St.,  Wobhom  54,  Mon. 

Phono  TWinbrook  4-9330 


DO  YOU  \m 
EKPERICED 


Research 

Development 

Design 

Instrumentation 
Servomechanisms 
Missiles 
Audio  Systems 
Control  Systems 
Radar 
Computers 
Transistors 
Other  Fields 

Place  an  "ENGINEERS  WANTED" 
advertisement  in  this  EMPLOYAAENT 
OPPORTUNITIES  SECTION  of  ELEC. 
TRONICS.  It's  an  inexpensive,  time 
saving  method  of  selecting  compe¬ 
tent  personnel  for  every  engineer¬ 
ing  job  in  the  electronics  industry. 
The  selective  circulation  of  ELEC¬ 
TRONICS  offers  you  an  opportunity 
to  choose  the  best  qualified  men 
available  throughout  the  industry. 


For  Rates  and  Information 
Write: 

CLASSIFIED  ADVERTISING  DIVISION 

McCRAW  HILL  PUBlICmS 

P.  O.  Box  12 
New  York  36,  N.  Y. 
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EMPLOYMENT  OPPORTUNITIES 


S  Reasons  Why  ENGINEERS  Like  Working  for 
SANDERS  ASSOCIATES,  Inc.  in  Nashua,  Netv  Hampshire 


1.  Diversity  of  systems  and  components  study 
and  development  work  in  Panar,  surveillance, 
ECM,  missiles,  space  vehicles,  radar,  compu¬ 
ters,  servo  systems  and  circuitry,  gyros,  hy¬ 
draulic  servo  valves,  vacuum  tu^  and  micro- 
wave  components. 

2.  Salaries  are  flexible,  based  on  individual 
qualifications. 

3.  Cost-of-living  is  low.  No  state  income  or  sales 
tax;  low  housing  and  living  costs. 


4.  Company  growth  reflects  technical  excellence 
— 12  to  900  employes  on  own  capital  in  only 
7  years. 

5.  Location  is  ideal.  Nashua,  New  Hampshire,  an 
attractive  city  of  40,000  is  less  than  an  hour 
from  downtown  Boston,  mountains  and  ocean 
beaches.  Shopping  facilities,  schools  and  resi¬ 
dential  districts  are  excellent,  providing  a 
safe,  wholesome  and  friendly  environment  for 
the  family. 


Immediate  Opportunities  in: 

•  SYSTEMS.  Senior,  Radar,  countermeasures,  missile  *  QYROS.  Seni 

electronics.  ment. 

•  ELCCTRONIC  PACKAOINO.  Sr.  Mechanical.  •  STUDY  A  SYi 

•  CIRCUIT  OESION.  Junior  thru  Senior.  Transistor  . 

or  tube.  *  R*t-IARif-ITl 

ground. 

•  RECEIVERS.  Senior.  Front  end.  IPs.  e  DIGITAL  DE! 

•  MICROWAVE.  Junior  thru  Senior.  Systems  or  e  TEST  EQUIRI 

Components.  Transistor 

e  SRECIFICATIONS  «  STANDARDS.  Section  Head.  e  SALES.  Seni. 

Circuitry  background.  and  systen 


e  QYROS.  Senior.  Theoretical  analysis  and  develop¬ 
ment. 

a  STUDY  A  SYSTEMS.  Senior  A  Doctorate.  Weapons 
Systems. 

•  RELIARILITY.  Junior  thru  Senior.  Circuitry  back¬ 

ground. 

•  DIGITAL  DESIGN.  Senior.  Transistor  experience, 
e  TEST  EQUIRMENT  (Circuits).  Junior  thru  Senior. 

Transistor  or  Tube. 

•  SALES.  Senior.  Rate  gyros,  hydraulic  components 

and  systems. 


a 


Write  complete  details  including  salary  requirements 
to  Lloyd  R.  Ware,  Staff  Engineer. 

SANDERS  ASSOCIATES,  Incorporated 

NASHUA,  NEW  HAMPSHIRE 


ELECTRONICS 

ENGINEERS 

(  Senior  ) 


■  Develop  test  equipment,  methods  and 
procedures  for  determining  conform¬ 
ance  of  complex  electronic  equipment 
with  Company  and  Air  Force  s|>ecifica- 
tions. 

■  Contact  various  electronic  manufactur¬ 
ers  to  determine  requirements  for  pur¬ 
chase  of  equipment  as  required  to  test 
and  simulate  night  operations  of  ra<iar, 
navigation,  fire  control  &  similar  elec¬ 
tronic  systems. 

B  Also  develop  procedures  for  use  of  elec¬ 
tronic  test  equi))ment.  Conduct  inves¬ 
tigatory  work  and  recommend  correc¬ 
tive  action  and  changes.  EE  degree 
required.  Quality  control  experience 
desired. 

Salary  commensurate  with  ability. 

In  addition  to  other  advantages.  Re¬ 
public  offers  a  comprehensive  benefit 
program  among  the  finest  in  industry. 

Send  resume  in  confidence  to 

Mr.  IF.  jrM 
Employment  Office 

Farmingdale,  Long  Island,  N.  Y. 


I  Remthble 
OppoHunittf 


limited  to 
a  few  scientists 
and  transistor 
engineers 


If  you  are  one  of  them,  you  will  join  this 
young  organization,  small  enough  to  guarantee 
recognition,  yet  already  widely  known  for 
its  advanced  semiconductor  products.  A  firm 
founded  by,  and  headed  by,  working 
scientists,  engineering,  and  production  experts. 

Our  top  calibre  staff  has  developed  and  is 
producing  new  high  quality  silicon  transistors. 

The  enthusiastic  acceptance  of  these 
transistors,  plus  new  semiconductor  devices 
now  in  development,  has  made  necessary  the 
building  of  a  new  plant,  now  under  construction. 

Fairchild  has  need  of  a  few  scientists  and 
transistor  engineers  to  work  on  research  and 
development,  design,  engineering, 
and  manufacturing. 

Our  location  in  Palo  Alto,  California,  only  32 
miles  from  San  Francisco,  is  especially  attractive 
to  good  family  living . . .  with  its  matchless 
climate . . .  ideal  for  year-round  outdoor 
activities.  Outstanding  schools . . .  including 
world-famous  Stanford  University ...  beautiful 
homes... and  quiet,  pleasant  shopping. 


Relocation  expenses  paid.  Please  forward  resumes  to: 


844  Charleston  Road 
Palo  Alto.  California 


EMPLOYMENT  OPPORTUNITIES 


ELEaRONIC  ENGINEERS 


The  steady  growth  of  Clevite  Electronic  Components  has  created  sev¬ 
eral  outstanding  design  and  application  engineering  opportunities. 
The  men  we  seek  should  hove  o  degree  in  either  electrical  engineering 
or  physics  (or  equivalent  in  experience)  and  must  handle  responsible 
design  projects  in  one  or  more  of  the  following: 


MAGNETIC  HEADS 
SOLID-STATE  FILTERS 
TRANSDUCERS 
ACCELEROMETERS 
ELECTRONIC  PACKAGING 


MAGNETIC  AMPLIFIER 
ENGINEERING 

Theory,  operating  principles,  and  practical 
applications  of  all  types  of  magnetic 
ampliflers,  presented  in  language  of  the 
electronic  circuit  and  systems  engineer. 
Saturable  reactors,  reactor-rectlfler  ampli¬ 
flers,  and  reversible  single-core  ampliflers 
are  covered.  Gives  basic  information  on 
electric  and  magnetic  variables,  .and  char¬ 
acteristics  of  magnetic  ampliflers.  By  G.  M. 
Attura,  Industrial  Control  Co.  224  pages, 
200  illus.,  $7.90 


If  you  are  attending  the  I.  R-  E.  show,  see  our  specific  job  offers  on 
the  Employment  Bulletin  Board.  Our  products  can  be  examined  at 
the  CLEVITE  COMPONENTS  BOOTH  #  2622 


Others  are  invited  to  send  complete  resume  to: 

W.  F.  Billens 
Personnel  Manager 

CLEVITE  ELECTRONIC  COMPONENTS 

Division  of  Clevite  Corporation 

3311  Perkins  Ave.  Cleveland  14,  Ohio 


ENGINEERS 


Senior  Project  d'  Staff  Positions  in  Development  of 

ADVANCED  CELESTIAL  NAVIGATION  SYSTEMS 

Qualifications  should  include  previous  responsible  ex¬ 
perience  in  analog  and  digital  computers,  advanced  elec¬ 
tronic  techniques  and  navigation  concepts. 

AIR  DATA  INSTRUMENTS 

Engineers  &  Designers  (EE  or  ME)  experienced  in  air 
data  instrumentation  and  computation,  to  staff  advanced 
programs  in  supersonic  and  other  classified  instrument 
and  control  projects,  as  well  as  civil  jet  propulsion  pro¬ 
grams. 

FIELD  ENGINEERS 

For  Development  and  Flight  Evaluation  U’orfc. 

PRODUCT  ENGINEERS 

For  Design  of  Field  Test  Equipment  for 
Electromechanical  Systems. 


Send  resume,  in  confidence,  to  T.  A.  Daluca. 


kollsman 


INSTRUMENT  CORPORATION 


U-n  45tk  WtNUE,  IlMNURST,  NEW  YOlIK  •  SUKIDIARY  Of  SfcUicLvtd  COIL  roODUCTS  CO.  INC. 


SWITCHING  CIRCUITS 

With  Computer  Applications 

Applies  switching-circuit  techniques  to  de¬ 
sign  of  electronic  systems  using  digital 
circuits,  particularly  computers  and  data 
processing  systems. 
Sequential  systems, 
Karnaugh  maps.  Boo¬ 
lean  matrices,  and 
other  topics  are  cov¬ 
ered.  Includes  a  logi¬ 
cal  treatment  of  fun¬ 
damental  switching 
theory  a  nd  many 
worked-out  examples. 
By  W.  S.  Humphrey, 
Jr.,  Sylvania  Electric 
Prod.,  Inc.  264  pages, 
259  Illus.,  $8.50 

Introduction 
to 

MONOPULSE 

First  unified  treatment  of  a  special  type  of 
radar,  giving  you  a  sound  theoretical  basis 
in  the  field.  Describes  concept  of  direction- 
finding  by  monopulse,  and  explains  three 
postulates  which  form  a  general  theory  of 
monopulse  operation.  Dual-plane  systems, 
monopulse  antenna  principles,  Cl.ass  I  sys¬ 
tem  characteristics,  and  other  topics  are 
covered.  By  D.  R.  Rhodes,  Radiation  Inc. 
119  pages,  53  illus.,  $6.00 

ELECTRICAL 

MEASUREMENTS 

In  Theory  And  Application 

Revised  edition  of  a  widely  consulted  guide, 
showing  how  principles  of  electrlcty  and 
magnetism  are  applied  to  electronic  in¬ 
struments.  Gives  you  exact  mathematical 
procedures,  and  a  fresh  treatment  of  errors, 
circuit  equivalents  of  vacuum  tubes,  and 
other  topics.  By  A.  W.  Smith;  and  M.  L. 
Widenbeck,  Univ.  of  Mich.  Fifth  Ed.,  307 
pages,  309  illus.,  $7.50 

10  DAYS'  FREE  EXAMINATION 


McGRAW  HILL  BOOK  CO..  INC..  Deot.  L-2-13 
327  W.  4lit  St..  New  York  36.  N.  V. 

Send  me  tx>ok(H)  rheeked  below  for  10  days'  ex¬ 
amination  on  approval.  In  10  days  I  will  remit  for 
l)ook(fi)  1  keep,  plus  few  cent.s  for  deliver^'  costs, 
and  return  unwanted  bookta)  postpaid.  (We  pay 
delivery  costs  If  you  remit  with  this  coupon — same 
return  priilleKe. ) 

□  .\ttura~Ma«netlc  Amp.  Engrp..  $7. .10 

□  Humphrey-  Switching  Clreultt,  $R.10 

□  Kborles-  Intro,  to  Monopulto,  $8.00 

□  Smith-  Eloe.  MeaturemenU,  $7.10 

(PRINT) 

.Name  . 


.\ddres8 


City  . Zone....  State. 

('ompany  . 

Position  . 

For  price  and  forms  outsido  U.8. 
writo  McGraw-Hill  IntM..  N.Y.C. 


FL-3.13 
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DISPLAYED  RATE 

Th*  advertising  rata  is  $24.73  per  inch  for  advertising  appearing 
1  other  than  a  contract  basic.  Contract  rates  quoted  on  request. 

N  ADVERTISING  INCK  is  nteasured  7b  inch  vertically  on  one  column, 
columns — 30  inches — to  a  page. 

aUlPMENT  WANTED  or  FOR  SALE  ADVERTISEMENTS  acceptable  only 


UNDISPLAYED  RATE 

$2.40  a  line,  minimum  3  lines.  To  figure  odvance  payment  count  3 
average  words  as  a  line. 

BOX  NUMBERS  count  as  one  line  additional  in  undisplayed  ads. 
DISCOUNT  of  10%  if  full  payment  is  mode  in  advance  for  four  con¬ 
secutive  insertions  of  undisplayed  ads  (not  Including  proposals.) 

The  eublishsr  cannet  ecceet  edvertlslni  In  the  Seerehlliht  Seetlen,  which  lists  the  names  ef  the  manyfaeturers 
of  resistors,  caaacitors.  rheostats,  and  eetentlometers  or  other  names  desitned  le  describe  each  ereducts. 

Send  NEW  ADS  or  inquiries  to  Classified  Adv.  Div.  of  Electronics  P.  O.  Box  12,  N.  Y.  36,  N.  Y. 


GEN.  RADIO  1800-A 

VACUUM  TUBE 
VOltMETER 


SPECIAL  PCRPOSE  TUBES 


OA2 . 

OA3 . 

OB2 . 

OB3 . 

OC3 . 

OD3 . 

1B27 _ 

1B35A... 
IBA3A. . . 

C1K _ 

1P31 _ 

IP35 _ 

1P3R  . .  . 

1Z3 _ 

2AP1 .  . . 
2AP1A.. 
3BP1  . . 
2C36  .. 
3C39 
3C39A 
2C40  .  . 
3C43  .  . 
3CS0. . . 
2C51  .  . 
3CS2 .  .  . 
3D21 .  . . 
3D31\W.. 
2E32.... 
3E34.... 
2J51 .... 
3K33.  . . 
3K3S.  .  . 
2K26. .  . 
3K39.  .  . 
2K30  .  . 
3K33A.. 
3K34  .  . 
3K35  .. 
2K41  . 

3K44  .  . 
3K45  . 

3K47 
3KS0  . 
2X3A... 
3API  . 
3B34W.. 
3023... 
3B3I.... 
I  3C22.  .  . 
3C23  .  . 
3C24  .  . 
3C4S.... 
3033.  .  . 
3E39.... 
30PI  . 

C3J . 

3J31.... 
3J31.... 
3JP1.... 
3K21.  .. 
3K23  .  .  . 
3K27 .  .  . 
3K30.  .  . 
3KPI... 
4.65A.  . 
4-12SA. 
4-400A. 
4C33.  .  . 
4C3S.  .  . 
4E37.... 
4J6I.... 
4X1S0A. 
3BP1A. . 
SC32.... 
SCP1A. . 


Ranges;  .3,1.3,5,15 
30  &  130V  AC  &  DC 

Includes  all  accessories 
and  Probe — Guaranteed 


GEN.  RADIO  CAPACITY  BRIDGE 

Type  161  l-A  like  New  *345 


TEKTRONIX  OSCILLOSCOPE  $. 

_ Model  31 4  D  Ex  Cond.  ’ 


Direct  Reading  8.2  to  10 


FREQUENCY  METER 

_ Poly.  R»s»orch  Mod.  585A  NEW 


Sola  Constant  Voltage 


100  &  120  VA.  Ex.  Cond.  I  7 

NOBATRON  D.C  POWER  SUPPLY 

TV  at  43  Amp.  Ex.  Cond. 


BALDWIN  STRAIN  GAUGES 

Sov*  ov«r  65% — S«nd  for  List. 


NEW— In  FcKtory  Soolod  Pockogos. 


AVIONIC  SUPPLY 

5790  Washington  Blvd.,  Culver  City,  Col. 
WEbster  3-B333 


400  CYCLE  GENERATORS 

also  variable  frequency 

Large  stock  on  hand 
Write  for  catalogs 

RELIABLE  ELECTRIC  MOTOR  REPAIR  CO. 
19  California  Ave.  Paterson,  N.  J. 


ALL  rUBCS  ARE  NEW,  INDIVIDUALLY  CARTONED,  FULLY  GUAKANTUD 

wwiern  enpineers 

ELK  GROVE,  CALIFORNIA 

SUPPLIERS  OF  TUBES  SINCE  1932 


SWEEP 

SIGNAL  GENERATORS 

TS4S2  complete  and  guaranteed. 
GIZMOS  «  SUCH 
SHN  River,  Moss. 


Ordrrt  lor  Uu  then 
$10  rennet  be 
prortnod 


Priteo  ore  FOB 
•kippitm  point 


5D21 . 

..  $00 

300B . 

...  7.50 

1603 . 

.  $35  1 

5J26 . 

.  .00.00 

304TH . 

...27.50 

1613 . 

.  1.73' 

5JP1 . 

.  4.00 

304TI . 

...37.50 

1614 . 

.  3.33 

51P1 . 

. ..  7.50 

310A . 

. . .  3.75 

1630 . 

.  $33  ! 

5R40Y . 

1.00 

311 A . 

...  $50 

1634 . 

.  1.15  1 

SR4WOY 

3.50 

31 3C . 

...  1.50 

1046 . 

.47.30  1 

9RP1A . 

...15.00 

333A . 

...  6.50 

3000T . 

170.00 

5RP1IA.... 

...40.00 

33SA . 

...  $00 

3030 . 

.  1.30 

5$P1 . 

. .  40.00 

339A . 

. .  7.00 

ZB3300 . 

40.00 

5XP1 . 

.  50.00 

333A . 

.10.00 

5345 . 

.30.00 

5Y3WOT... 

. ..  1.50 

333A . 

...  3.50 

5550 . 

.37.50 

AAC7\N _ 

. ..  .50 

336A . 

...  3.00 

5436 . 

.  3.35 

6AKSW _ 

...  1.15 

337A . 

...  3.50 

5639 . 

.  3.50 

6ANS . 

.  3.00 

339A . 

...  7.50 

5643 . 

.  1.33 

6AR6 . 

. ..  1.15 

347A . 

.  3.50 

3643 . 

.  $00 

AAM  . 

.75 

340A 

3.00 

5647 . 

.  3.50 

AAsre 

2.50 

349A 

3.50 

3631 . 

.  .73  ; 

6C3I . 

13.50 

350A 

2.00 

3654  6AK5W 

.  1.15 

C6J  . 

. .  13.50 

350B . 

3.50 

5656 . 

.  3.00 

AJ4 . 

...  1.00 

353A . 

..  0.50 

5663 . 

.  .*5 

AJ6W 

..  .60 

354A . 

. . ,  7.S6 

5667 . 

AK4  . 

...  1.05 

355A . 

7.50 

3670 . 

.  1.35 

6160AV... . 

...  1.00 

QK-35BA  . 

.  500.00 

3672 . 

.  1.45 

6QSO . 

...  1.50 

303A . 

. .  3.50 

3675 . 

.  0.00 

6SJ7WOT... 

...  1.75 

393A . 

.  .  6.00 

5676 . 

.  .65 

6SL7WOT... 

...  1.35 

394A . 

...  $00 

3670 . 

.  1.35 

6SN7WOT. . 

. . .  .65 

403B . 

3.50 

5604 /C$1  A. 

..  9.50 

6V40TY.... 

...  .60 

404A . 

10.00 

36a6 . 

.  3.30 

6X4  W . 

. . .  .05 

416A . 

. . .  30.0C 

34«7 . 

.  1.50 

6X5WOT. . . 

...  1.50 

417A . 

10.00 

3691 . 

.  4.00 

rMP7 . 

.  .15.00 

433A . 

0.50 

5692 . 

.  4.35 

7YP3 . 

...05.00 

450TH _ 

.  40.00 

5693 . 

.  $33 

I3AY7 . 

...  1.00 

450n . 

45.00 

3703 . 

.  1.00 

EI-16F . 

...15.00 

55-501.... 

..  5.00 

5704 . 

.  1.00 

PO-17 . 

...  4.50 

575A . 

...15.00 

3710 . 

..  1.75 

HK-24 . 

...  1.35 

KU-637 

5.00 

5719 . 

..  1.35 

HK.34a.... 

...  2.50 

431-Fl.... 

...  5.00 

3719A . 

. .  1.50 

36Z5W . 

.  .  1.05 

673 . 

.  .15.00 

3735/6A56W. 

..  1.33 

Bl-35 . 

.  100.00 

676 . 

27.50 

5736  6AL5W. 

..  1.00 

35T . 

4.75 

677 . 

37.50 

5737  3D31W 

..  1.33 

35TO  . 

...  3.00 

715C 

■  .05 

5734 . 

.  i$a5 

PP-54 . 

.150.00 

719A 

7.05 

5744 WA . 

$50 

KU-M  _ 

..  05.00 

721B . 

5.50 

5749  6BA6W. 

.03 

FO-57 . 

5.00 

733A  'B.  . . 

.  .  3.90 

5750  6Bf6W. 

.  1.65 

RK.60  . 

.  .  1.00 

735A . 

.  $00 

5731 . 

1.50 

RK-6S 

10.00 

736B . 

6.30 

3763 . 

1.33 

PO-67  .  .  . 

5.00 

003 . 

1.50 

3703 . 

. .  3.35 

HY-49  . . 

3.00 

■04 . 

13.50 

5704 . 

. .  3.00 

75TI  . 

14.00 

005 . 

3.00 

3707 . 

.  .  3.00 

PO-I1A  . . 

5.00 

007 . 

1.30 

5794 . 

..  5.00 

F0.9S 

15.00 

•07W . 

.90 

5000 . 

. .  4.00 

HF-lOO 

10.00 

•  10 . 

13.50 

5001 . 

..  3.00 

100TH 

7.50 

•  11 . 

.  .  3.00 

5003 . 

..  4.00 

FO-104  . 

.  30.00 

■  13 . 

...  0.73 

3003 . 

..  3.00 

FO-10S. . . 

.  30.00 

•  14 . 

...  1  35 

5014A . 

..  1.50 

I31A . 

...  1.35 

•  15 . 

...  200 

5019 . 

40.00 

133A . 

...  1.35 

•  16 . 

...  1.50 

5032 . 

..30.00 

FO-172. . . 

...30.00 

•30 . 

_  9.00 

5034 . 

..  1.05 

HF-300.  . . 

...15.00 

■39B . 

...  7.30 

5030 . 

..  4.00 

343C . 

.10.00 

•  33 . 

....  $35 

3039 . 

..  .75 

344A . 

...  7.50 

•  36 . 

. ...  1.13 

5039 W  A . 

..  1.50 

245A . 

...  3.50 

•  37 . 

. 95 

5039 . 

..  4.25 

349B . 

...  3.50 

•45 . 

. .  .  6.00 

5t40 . 

..  3.00 

,  249C . 

. .  .  3.50 

•66A . 

_  1.45 

5041 . 

..  3.00 

;  290TH.  .  . . 

. .  20.00 

•69B . 

_ 50.00 

5044 . 

..  .05 

352A . 

.  .  .  6.00 

•72A . 

_  1.50 

5053 . 

..  3.00 

1  359A . 

.  3  50 

004 . 

....  1.00 

3054 . 

..  .75 

;  363B . 

.  .  4.00 

913 . 

_ 10.00 

3076 . 

..  7.00 

1  271 A . 

...13.50 

91i . 

. 73 

3179 . 

..  1.35 

i  373A . 

3.50 

937 . 

. 05 

5001'6UWOB..  3.50 

274A . 

.  .  3.00 

931 A . 

_ 2.35 

50t6 . 

3.50 

37SA . 

...  4.00 

959 . 

. 75 

3094 . 

.  .15.00 

,  3I7A . 

...  2.00 

CK1006  .. 

_  3.00 

3096 . 

..  .05 

393A . 

...  7.50 

R1130B  . . 

_ 10.00 

5*99A . 

..  4.00 

1  HF-300... 

...35.00 

HY1369... 

_  2.00 

5903 . 

..  3.00 

A  _  _  v" 
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3- 


/VA'^VvYi'A^VvA'^vy- 

RELAY  CORP. 


niversal 


TS-147  X  TEST  SET 

Hard-to-9et  X-Band  Signal  Generator 
Now  Available 

Tr»t  Srt  TS  147  I  P  Ih  a  portubir  Mirro- 
WMVP  Signal  <ft*nprHt<»r  ilPMlirned  for  teNt- 
iiiir  und  iMlJiiNtliiir  Ih*m4'oii  t*<iul|>mrnt 
and  radar  HyNlemt*  »|>rratp  within 

the  fre<iuem*y  ranxe  of  H5(NI  MC'  to  96(N) 

$895.00 

OTHER  TEST  EQUIPMENT 

Laboratory  Used,  Checked  Out,  Surplus 


TS148/UP  SPECTRI  M  ANALYZER 
W  rite  for  Price 


TNSA  H-Bnnd  Power  &  Freq. 

Meter .  S-V.OO 

THIO  rallhmlor  .  SA.OO 

THIl  Meter  .  Si.SO 

THIS  VHWR  X-Haml  Meter  t4»..'V0 
THIS  X-HmikI  HIbiiuI  tiener- 

ator  .  I'tK.INI 

TH14  H-Kand  Hlcnal  Uener* 

ator  |■>^.ell 

THIS  (iauM  Meter .  SS.INI 

THie  f'alihrator .  tO.IMI 

THIO  t'allbrator  .  lOO.INI 

THSS  .  II.S.IMI 

THUS  X-Hand  Fre<|,  Meter.  .  7R.0U 

THS4  H)  nrhroMcope  .  It.S.Od 

TH34.%  HynchroMtipe .  149..Mt 

THSA  X-Hand  HIcnal  Gen- 

eratttr  .  99. (HI 

THSAA  X-Hand  HIkiiuI  Gen¬ 
erator  .  ISS.IM) 

THSe  X-Band  Power  Meter.  7.7.00 
TH4S  X-itand  HIrnal  Houree  AO.lMl 
TH47  40-SO0  MC  Hlcnal  tien- 

rratfw  .  14.7.00 

TH02  X-Hand  Echo  Box _  i:.7.im 

TH70  Meter  and  Plumbing..  'iO.OO 

1-90  Hlanal  Generator .  I'iS.OO 

THKNI  H>  nchrow*ope  .  75. INI 

THIOf  .%  Calibrator .  175.00 

THIOR  lliinimy  I.<md  .  7.7.00 

THIlO  H-Hand  S>ho  Itox...  S5.0O 
TH117  Fre«|.  Meter  .  iOO.OO 


THIS.7  Power  Meter . I 

THI70  HynchroH4*ope  . 

TH177  Freii.  .Meter  . 

THI40  X-ltand  Hlicnal  Gen¬ 
erator  . 

TNI47  X-Hand  Signal  Gen¬ 
erator  . 

THI48  .\-Hand  Hpec.  Ana¬ 
lyser  . 

THI78  Kre.|.  7leter  . 

THI74  Freq.  7lrtrr  . 

THI7.7  Freq.  Sleter . 

TH18>  Freq.  .Meter  Hlich 

Fmiuency  . 

THI80  SYni.  .7Ieter  IINNI- 

KMMNI  .MC  . 

TH778  Calibrator  . 

TH7S9  HynchroM'ope  . . 

TH2.7I  Calibrator  . 

TS7.78  X-Hand  Hlanal  Gen¬ 
erator 

TS7.79  K-Band  Hlirnal  Gen¬ 
erator  . . 

TH-’fl8  Cryatal  Tenter  ... 
TH770  H-Band  Echo  Box  . 
TH  40.S.\  Hewlett  l*a<'kanl 

fllfl.%  . 

TH419 . 

TH545  l.-Band  S^lio  Box... 

THOOfl  Calibrator  . 

Hewlett  I>ackard  608A . 


OTHER  .M.ATERIAI. 

400  Ibn.  Ht-Temp  Teflon 
Wire  No.  36  at  4.50  per  lb. 

lO.OINI  poundn  Alnleo  V 
maonetron  maonetH. 

VIbratorH,  g,  6.  IS,  S4,  110 
Volt. 

Ank  ua  for  quantltlen  of 
TranHlHtom  and  Ilindea 

.\ll  Klyntrona  &  MaonetronH 

We  haxe  the  hard  to  Ket  old 
t.x-pe  tuben  not  manufac¬ 
tured  at  prenent.  like: 
nl.\,  IB4P.  OAI.O.  SS.  30. 
77  78.  6C6.  OHO,  ILI1.7. 

6A3,  6.\5G.  and  many, 

many  others. 


HI  RPI.CH  EQI  IPMENT 
I  I’M  I  Tent  .Snalyxer 
I  l’.M7  H-Baiid  .\nalyxer 
I  PM33 

.\P.\10  Panoramic  Kei'clver 
.%P.%38  Panoramic  Receiver 
.\l’.%63  PaiKHamlc  Re<-elver 
.\PH4  Radar  TranNmlttcr 
HON  Radar  Tranxmltter 
Radar  Slaanetron  PulHcra 
.\PR  4  Itoflar  Receiver 
-VPR  5  Radar  Receiver 
■\PR  lo  Itodar  Receiver 
A  PH  3.7  Radar  Receiver 
Trannmltter 
.\PT!  Radar  Jammer 
.\PT.7  Radar  .lammer 
-Marconi  Hpectmm  .Vnalyxer 
X  band  type  TF880/1 
HCR7I8C  Altimeters 


Phono;  ORogon  4-7070 


119  PRINCE  ST. 
NEW  YORK  12,  N.  Y. 
Cobfos;  TEISERUP 


^KOOUCTIOH  QUAHTITKS  IH  STOCX 


HP-624A 

HP-205AG 

HP-IOOD 

HP-41 5A 

HP-624C 

HP-810B 

HP-420A 

HP-500A 

HP-41 8B 

PRD-903-905 

G.R.  MEAS.  ETC. 


AN/URM-61 

AN/URM-44 

AN/URM-33 

AN/URM-25 

TS-147 

AN/VRM-52 

TS-186 

TS-270 

TS-488 

TS-600-6-8 


*I,ONO  LIFE:  Conservative 
life  expectancy  of  over  a 
billion  opemtionn  when 
operated  within  ratlnKS. 
HIGH  SPP^EIl:  (live  cunaintent  perform¬ 
ance  at  aiieeils  up  to  60  operations  per 
second. 

HIGH  CCRRP^NT — and  voltaRe-liandlinc 
capacity  (up  lo  5  ampereH.  and  up  to  500 
voKot. 

CH.\TTP^R-E'RP:E:  .Menury  dampens 

armature  vtiiration  and  hridaes  mechani- 
( al  chatter  between  metal  contai't  aur- 
I'aces. 

HIGH  PRESSURE  HYDROGEN  SEALED 

M»>TERN  KI.PICTRIC  I>I7I.784;  (K.|Uiv- 
uient  to  275lli:  HIMiT;  1  eidl  of  4500  ohm, 
plua  2tV  heater;  Relay  operatlnf:  current 
0.0  ma,  releaae  5,2  ma.  Tile  heater  is  en¬ 
closed  within  the  housina  to  assure  uni¬ 
form  hlali-speed  operalion  even  at  siili- 

aero  temiieratiires.  t;RI021 . 8.75* 

7VEHTERN  PII.KCTRIC  11168479;  (K.|uiv 
alent  to  275C)  .  SI’UT;  2  coils,  .1300  and 
700  ohnia.  Operatina  current:  W'lndiiias  In 
serieH.  6.6  ma,  release  5.2;  77111022.  .8.7.7* 
MEHTERN  ELECTRIC  376.7:  SCOT, 
doulde  break;  90  ohm;  Operatina  current: 
16.0  ma  releaae  1.3  ma.  Maanelic  tdaa; 
I'oaitive  potential  must  alwaya  Ite  apidied 

lo  alart  of  windina.  7tR1027 . 8.75* 

WEHTKRN  KI.PICTRIC  1*16.1781;  Miah 
Sliced  eomplenient  to  the  merr’urv  relay. 
SPHT;  2500  ohm;  24  VIH';  minimum 
operatina  current:  4  ma,  release  2.9  ma. 

7fRl02g  . 7.541* 

CI..%RE  HGriOlO:  HFDT,  Double  break; 
2  colls:  1020  and  970  ohms;  Oiieratea  with 
15  ma  on  either  roll;  Muanetic  hiaa  per¬ 
mits  operation  between  narrow  IlmItH: 
Klectrostalle  shield.  Positive  potential 
must  alwaya  he  applied  to  start  of  wlnd- 
inaa.  #R1026 . 8.7.7* 


I  Rasonant  raad  ralayt  parmit 
tha  transmisaion  oi  a  numbar 
oi  control  siqnals  ovar  a  aiq- 
S  nol  wlra,  carriar  or  radio  cir¬ 

cuit.  Sinca  a  qivan  rasonant  ralay  will 
raapond  only  lo  a  narrow  band  oi  ira- 
quancias,  it  is  possibla  to  oparota  a 
numbar  oi  raloyt  simultanaously  by  mak- 
inq  usa  oi  on  aquol  numbar  oi  sourca 
qanarotors  orronqad  so  that  nona  oi  tha 
oparotinq  iraquancy  bonds  ovarlop.  In 
tha  ronqa  200-500  cyclas  it  U  possibla  to 
oparota  up  to  sixtaan  chonnals  with  no 
intoriaranca  batwaan  chonnals.  IS  ira- 
quancias  ovoilabla.  All  116  turns,  0.4 
ohms  d-c: 

AVAILABLE  FREQUENCIES  (CPS) 

200.0  240.2  286.6  346.6  416.3 

212.6  255.4  306.7  368.3  470.5 

226.0  271.3  326.0  391.8  500.02 

FRAHM  RESONANT  REED  RELAY 
(Spscify  Frsqusncy)  6.00  ao.* 

ALL  MERCHANDISE  IS  GUARANTEED  AND 
MAY  BE  RETURNED  FOR  FULL  CREDIT. 

Prices  listed  with  esteritk  (')  sre  subject  to 
QUANTITY  DISCOUNTS 

1-9  . ss  quoted  50-99  . IS*« 

10  49  . 10*.  o*er  100  .  20“o 

SEND  FOR  CATALOG  E 


AN/TPS-TB  200  MILE  RDR  with  MT-I 
AN/TPS-10D  X-Bond  Hi-Pwr  Height  Finder 

RECEIVERS  —  TRANSMITTERS 
FIELD  RADIOS  —  RADARS 
COUNTERMEASURES  —  SHORAN  ETC. 

TELEVISION -AM-FM 
BROADCAST  STATIONS 

250  W  -  50,000  WATTS 
COMPLETE  STATIONS  •  TRANSMITTERS 

TECHNICAL  SYSTEMS  CORP. 

12-01  43rd  Ave.,  L.  I.  C.  1,  N.  Y. 

RA  9-0652 


standard  brands— military  surplus 
(new  or  professionally  reconditioned) 
experienced  problem  solvers  and  budget- 
cutters 

ENGINEERING  ASSOCIATES 
434  Patterson  Rood  Dayton  19,  Ohio 


47  white  ST  .  NEW  YOlIX  13.  N  Y 


I 
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WAR  termination  INVENTORIES 

WRITE  OR  WIRE  FOR  INFORMATION  ON  OUR 
COMPLETE  LINE  OF  SURPLUS  ELECTRONIC 
COMPONENTS.  ALL  PRICES  NET  F.O.B 
PASADENA,  CALIFORNIA 


C&H 

SALES  CO. 


2176-C  Eoit  Colero<lo  Si. 
7o»od«no  t,  Colifornio 
HYon  1-7393 


POWER  UNIT  PU-104  U 

I  S  KW  120/208  volt  AC  singit  or  3-phitt 
permanent  m^net  type  400  cycle  alternator. 
Alternator  is  driven  by  Hercules  model  ZXB 
4-cylinder  4-cycle  "L"  head  liquid  cooled  gaso¬ 
line  engine.  This  unit  is  complete  with  a  con¬ 
trol  panel.  Price  $4*5.00 


400  CYCLE  PM  GENERATOR 

115/200  volts  A.C.  1- 

or  3-phase,  200  watts.  \ 

4,000  r.p.m.  Approx. 
dimensions:  4^4”  dia.; 

3”  long;  i/j”  shaft,  V  / 

AN  connector.  $75.00 

400  CYCLE  Vi  PHASE  GENERATOR 

ns  VAC.  3  KVA.  Mfg.  Bogue  Elect.  Mod. 
2800$.  External  excitation  107  VDC.  1.1  amp. 
3450  rpm.  I"  shaft.  $200.00 


MINNEAPOLiSHONEYWELL  RATE  GYRO 
(Control  Flif  ht) 

Part  no.  JG7005A,  115 
volts  A.C.,  400  cycle, 
single  phase  potentiom¬ 
eter  take  off  resistance 
530  ohms.  Speed  21,000 
r.p.m.  Angular  momen¬ 
tum  2'/b  million,  CM>/ 
sec.  Weight  2  lbs.  Di¬ 
mensions  4-7/32  X 
3-29/32  X  3-31/64. 

Priu  $22.50 


VARIABLE  SPEED  BALL  DISC 

INTEGRATORS 

No.  145 

Forward  &  Reverse  214-0-2V4.  Input  shaft 
spline  gear  12  teeth  9/32"  dia.  W'  long.  Out¬ 
put  shaft  15/64"  dia.  x  15/32"  long.  Control 
shaft  11/32"  X  H"  long.  Cast  aluminum  con¬ 
struction.  Approx,  siza  3"  x 
3j'  X  2%" . $17.50 

Forward  A  Ravarsa  4-0-4.  In-  mtrSK 

put  shaft  5/16"  dia.  x 

long.  Output  shaft  15/64" 

dia.  X  9/16"  long.  Control 

shaft  11/64"  dia.  x  11/16" 

long.  Cast  aluminum  con-  tlfiAOatn 

Itruction.  Approx,  size  4Vii" 

X  4’/b"  X  4".  (All  Ska^  Ball  Bearing  Sapparted) 


60  amps.  cont.  duty,  6ci6o  rpm.  Voltage  and 
frequency  regulated.  $59.50 


Output:  115  VAC;  400  cvcla;  3-phasa;  115 
VA;  75  pf.  Input:  28.5  VDC;  12  amps.  $25  00 

PEI09  Leland 

Output;  115  VAC,  400  eye.;  singla  phasa; 
I.U  amp.;  8000  rpm.  Input:  13.S  VDC;  29 
amp.  $50  00 

PE2I8  Leland 

Output;  115  VAC;  singla  phasa  pf.  90; 
380/500  cycia;  1500  VA.  Input:  25-28  VDC; 
92  amps.;  8000  rpm.  $30.00 

AN  3499  Eieor,  Class  "A" 

Input:  27.5  volts  at  9.2  amps.  AC.  Output: 
115  volts,  400  cyclas;  3  phase,  l(X>  voltamp; 
continuous  duty.  Price  $39.50  eack 

MG54D  Bendix  Frequency  A  Voltage  Reg. 
Output:  200/115  volts;  400  cycle,  single  or 
3  phase;  .80  pf,  250  VA.  Input:  28  VDC,  22 
amps.  $99.50 


SMALL  DC 
MOTORS 


(approx,  siza  overall  3^**  x  11A**  dia.:) 

5067043  Delco  12  VDC  PM  1"  x  1"  x  2", 
10,000  rpm.  $7.50 

5067126  Delco  PM,  27  VDC,  125  RPM, 

Governor  Controlled  15.00  ea. 

5069600  Daleo  PM  27.5  VDC  250  rpm  12.50 

5069230  Delco  PM  27.5  VDC  145  rpm  15.00 

5068750  Delco  27.5  VDC  160  rpm  w.  brake  6.50 
5068571  Delco  PM  27.5  VDC  10,000  rpm 
(1x1x2")  8.00 

5069790  Delco  PM,  27  VDC,  100  RPM, 

Governor  Controlled  15.00  ea. 

5072735  Delco  27  VDC  200  rpm  governor  cot:- 
trolled.  15.00 

5BA10A118  GE  24  VDC  110  rpm  10.00 

5BAI0AJ37  GE  27  VDC  250  rpm  reversible  10.00 
58AI0AJ52  27  VDC  145  rpm  reversible  12.50 
5BAI0AJ50,  G.E.,  12  VDC,  140  rpm  15.00 

5BA10FJ40I8,  G.E.  28  VDC,  215  rpm, 

10  oz.  in.,  .7  amp,  contains  brake  15.00 

SBA10FJ421,  G.E.  26  VDC,  4  rpm,  reversible, 

6  oz.  in.,  .65  amp  15.00 

$.  S.  FD6-21  Diehl  24  VDC  PM  10,000  rpm. 
1"  X  1"  X  2".  4.00 


SPERRY  VERTICAL  GYRO 

Part  dt653265.  Motor 

115  volts,  3  phase,  400 

cycle,  8  watts,  20,000 

RPM.  3-minute  runup,  synchro  pickoffs,  roll 

360°,  pitch  85*.  Synchro  excitation  26  volts, 

4(X)  cycle,  150  m.a.  Vertical  accuracy  i’/z*. 

Weight  3Vb  lbs.  Approx,  dim.  5%"  L.,  4'/j" 

W.,  4W  H.  Price  $35.00 


400  aCLE,  3  PHASE  GENERATOR 


BYMA$TER  ElECTRIcType  AG,  frame  364Y, 
_  7.5  kw.  3428  rom.  of 


7.5  kw,  3428  rpm,  pf 
.95.  Star  connected 
120/208  3  phase  22 
amps.  Delta  connected 
120  volt  single  phase 
66  amps.  Self  excited. 
Complete  with  control 
box,  voltage  regulator, 
aC  voltmeter  and  fre- 

auency  meter.  Shaft  1" 
ia.,  2"  long;  overall 
dim.  of  unit:  2r‘xl8"x 
20". 

Price  $395.00  each 


IDG  Diff.  Gan.  90/90V  60  cy. 

IF  Syn.  Mtr.  II5/90V  60  cy. 

IG  Gen.  115V  60  cy. 

IHDG 

IHCT 

IHG 

1SF  Syn.  Mtr.  II5/90V  400  cy. 

23TR6  torque  receiver,  115/TO  VAC, 

60  cycle 

23CT6  control  transformer,  90/ IV  per 
degree,  60  cycle 

23CX6  control  transmitter,  115/90  VAC, 
60  cycle 

5CT  Cont.  Trans.  90/55V  60  ey. 

5D  Diff.  Mtr.  TO/TOV  60  cy. 

5DG  Diff.  Gen.  TO/TOV  60  cy. 

5F  Syn.  Mtr.  II5/TOVAC  60  cy. 

5G  Syn.  Gen.  II5/90VAC  60  cy. 

5HCT  Cont.  Trans.  TO/55V  60  cy. 

SSOG  Diff.  Gan.  TO/TOV  400  cy. 

6DG  Diff.  Gen.  TO/TOV  60  cy. 

6G  Syn.  Gen.  IIS/TOVAC  60  cy. 

7G  Syn.  Gen.  II5/TOVAC  60  cy. 

70G  differential  genarator,  90/90  volts, 
60  cycia 

C56701  Type  11-4  Rep.  115V  60  cy. 
C69405-2  Type  I -I  Transm.  115V  60  cy. 
C69406  Syn.  Transm.  115V  60  cy. 
C69406-I  Type  11-2  Rep.  115V  60  cy. 
C76I66  Volt.  Rec.  115V  60  cy. 

C78240  Syn.  Transm.  115V  60  cy. 
C78249  Syn.  Diff.  115V  60  cy. 

C784I0  Repeater  115V  60  cy. 

C78863  Repeater  115V  60  cy. 

C79331  Transm.  Type  1-4  ll5V  60  cy. 
851  Bendix  Autosyn  Mtr.  22V  60  cy. 
403  Kollsman  Autosyn  Mtr.  32V  60  cy. 
FPE-25-11  Diehl  Servo  75/115  v  60  cy. 
FPE  49-7  Diehl  servo  motor,  115  volts, 
60  cycle,  10  watts 
FPE-43-1  Resolver  400  cy. 

FJE-43-9  Resolver  1 15V  400  cy. 

RII0-2A  Kearfott  Cont.  Mfr. 

R200-I-A  Kearfott  Cont.  Trans. 

R220-I  Kearfott  Receiver 
R235-1A  Kearfott  Resolver 
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TUBE  TESTING  LABORATORY 

rfST  Youp  iPANSMurihic  PicfiviNC  ano 
^p(C\AL  PUPPOif  ruses  ro 
IAN  MILE  IB  AND  OR  COMMERCIAL  SPECS 

CEBTifiCATES  SOPPLtEO  c 


Barry 


ELECTRONICS  CORP 

512  IROADWAY  N.Y.  12,  N.Y. 


Electronic  LABORATORY  SUPPLY  COMPANY 


7208  GERMANTOWN  AVtNUE  •  PHILADELPHIA  19  PENNSYIVANIA »  CHestnut  Hill  8-2700 


SEARCHLIGHT  SECTION 


REVERSIBLE  GEARED-MOTOR 

Delco-l»M-l‘emi«nfnt  M«iiiif<  AInleo  Field  Motor 


87-17  124lh  St^  Richmond  Hill  18,  N.  Y. 
Phono  Virginia  9-8181-2-3 


BLOWERS  115  Vein  A.C.  60  cy. 


OCLCO  60  efm.  U  wattt. 
<6062369  umO  in  564  RADAR 
614.50 


COMPLETE  EQUIPMENT 

ORC-3-8  ORC.3S  PRC-«  $CR-694 

ORC-9  ARN-6  PRC-8-10  ARC-12 

ORC-24  APN-9  PRC-14  ARC-27 

ORC-27  APN-12  VRC-2-1S  ARC-34 

GRC-32  APN-22  SCR-399  ARC-49 

Spor*  parte  for  all  abova  aquipmanti  in  etock 
Sand  your  raquimmonre 

AN/OSQ-1  NAVY  TYPE  PF 
SPEECH  SCRAMBLER 

This  U  a  yfiit  desianed  to  bo  attaohod  to  oithor  a 
radio  or  toloahone  circuit  to  scramble  spooch  or 
oodo.  Tbit  oaulpmont  utilUos  coded  cards  In  each 
terminal  equipment.  Unless  the  properly  numbered 
card  is  inserted  on  the  receivini  end  the  speech  can 
not  be  unscrambled.  Complete  equipment  available. 
24  VDC  input.  Spare  parts  avail. 

SCR-399  GRC-26 

8«n  inortable  hiih  power  radio  tot.  Frao.  2-18  MC. 
Powtr  out  350  watti.  GRC-26  utot  tolctypa  opera¬ 
tion.  Comploto  teti  ready  to  ihip  Immod.  Power 
plant  PE-95  alto  in  ttock. 

AN/TPS-1B 

200  MILE  AIR  S&ARCH  RADAR 
The  TPS'IB  is  a  very  late  type  L-band  mobile  or 
portable  air  search  radar.  This  set  will  detect  air. 
craft  up  to  200  miles  and  up  to  40.000  ft.  The  set 
is  composed  of  small  portable  carryinq  eases  that 
are  bolted  toqether  to  make  up  the  set.  A  7*  P.P.I. 
and  a  S"  **A"  scope  are  provided.  This  set  is  in 
use  by  the  Air  Force  and  Marine  Corps.  Complete 
s<ks  available.  P.O.R. 

AN/TPS-3-AN/TPQ-3 

Airunrch  or  nrtiiiorv  sheti  trockinp  radar.  The 
AN/TP8-3  i.  >  eoomc  oirMoreti  oortabie  radar. 
The  tot  hat  a  ranpe  of  120  miiot  an  alrcrntt  up  to 
40.000  ft.  Thii  tot  hot  a  r  P.P.I.  and  a  5"  “A" 
teope.  Tha  AN/TPQ-3  it  a  modification  o(  the 
AN/TP8-3  to  p-ltvido  mortar  and  artitlory  ihott 
traAint  and  plottint.  P.O.R. 


Motors 


MERCURY 
SWITCHES 
S9<  fo  $14.00 


PM  MOTORS 

Made  by  {ayi 

DELCO  nr  DIEHL 
Rnmavad  from  oouipmont 


TELECHRON  Motors 

1  RPM  ..$3.9S  I  60  RPM. .  4 

2  RPM  ...2.M  I  3  RPHr..  2 
4  RPM  ...3.90l  I  RP2H..  2 
3.6  RPM  .3.151  I  RPI2H.  3 

I  RPM>--50  Cycles.  $1.65 
ab.  S^iaJ  I  M  Each  Motor  I 


PHOTO  ELECTRIC  Switch  Dark 
neKN  throws  the  switch-  turmi  light 
on  at  dusk  .  .  .  oiT  at  dawn.  Fools 
burglars  who  watch  fur  signs  of  an 
empty  house . 


*  SEND  FOR  OUR  NEW  * 
CATALOG 


WESTON  talf  genbrgting  call . $4.50 


Pctbi-S-BwtHfieM  ptite. 


INDUCTION  HEATERS 


W*  havb  practically  all  typas  of  Ralaya  —  j  ^  w  a 

in  larg*  quantHiaa,  raady  to  dalivar.— 

No  HHEBHMfllpdlli 

FREE-FREE  Cut  thio  od  out  ond  moil  It  to  ut.  Wo  will  send  you  « 

grid-look  drip  pan  ond  on  importod  cigorotto  lightor. 


^  Induction  Heating  Corp.  Model  50.  1  KW. 
^  450  KC.  2052  VA.  90%  I*K.  120V",  1  Ph.. 
^  60  Cpa,  17. lA  max.  Complete  w/ningle 

▲  place  w’ork  coll,  holding  and  locating  flx- 

▲  ture,  thermootatlc  temperature  and  out- 

X  put  control*,  mounted  above  generator. 
X  On  portable  rubber  wheeled  truck.  Kxcel- 
T  lent  condition . $865.00 


CONSISTENTLY- 

HIGH  QUALITY 

ELECTRON  TUBES 

At  SENSIBLE  prices! 
Write  for  industrial  prices. 


AUTH. 

DISTRB'S. 

FOR- 

PENTA 

EIMAC 

CETRON 

CBS-HYT. 

LEWIS  S  K. 

MULLARD 

ETC. 


Amertran  Transtats  ii29145.  Commutator 
rauire  0-120V*,  50/60  cpn..  lOOA  max.  Re¬ 
connection  diagram  available  for  2.10V. 
BOA  operation.  New  . $1.10.00 


J  440/220-to  115  Voltn.  8%  Taps  on  Prl- 
X  many.  Dry  Air  Cooled.  Wagner  Electric 
J  type  AE.  New  . $6.1.00 

a  All  prices  are  f.o.b.  Boston.  Write  for 
a  latest  catalog. 


AND  ON  OUR  PRCMISESi 


50-58  Eastern  Avenue 
Boston  9,  Mass.  Capitol  7-3456 


Ltr|*st 
W.E. 
stock  in 
flit  world  I 


wo  havo  ono  of  th#  moot  Mmoloto  tubo  ttockt  in  tho  country.  All  tubot  oro  fully  tuarantnod, 
tfondord  brondt  only,  A  tl  lowntf  orient  oottiblo  contltftnf  with  our  famout  critical  ttand- 
ord  far  bioh  ouality.  Wo  alto  itoek  A  manufneturo  tcicnium  rccflftcrt  A  ottoclatod  trani- 
farmorc  and  ehokat  Is  your  own  tpcciflcafiont.  Fact  dalivory.  Wrlta  far  aricat  A  datallt. 

:a$le:  WAllter  5-7000  -  24  Hour  Phone  Service 


Opportunity  Advertising 

—to  help  yee  get  what  yoe  wont — to 
help  ye«  sell  what  you  no  longer  need. 

Take  Advantage  Of  It 

For  Every  Business  Worst 
"Think  Searchlight  First” 


DoMont  5ADP7  C.R.T..  JAN.  F 
Sealed  Boxes.  $19.00  ea.  4  or  over  ! 
ea.  Filt  DuMont  304A  &  401  & 
other  popular  ‘icopet. 


Slevent-Amold  type  248  Low-Level  DC-AC 
Choppers.  6  Volt-60  CPS  Coil,  Octal  pulg-in 
bate.  Special  Price  $9.95  ea.  6  for  $54.00 


March  13,  1959- ELECTRONICS 


MOST  POWERFUL  TELECHRO 

N  .* 

MOTOR  MAOE-A  wotH- 

1  RI*5I  n.1  y  an  cy. _ $6.75 

4  Kl-M  11.1  T  nn  cr.. .  .511.50 

CRAKKR  44  SPI.  45  MO. 

6  switch  Timpr  with  olutrh 

using  4  Hl’3f  6  w  TKIJ-:('HRO-N 
$17.50 

ach  AI04  Ralay-115v  AC . 9.50 

och  5107  Rala'y-115v  DC . 7.50 

RELAY  CONTACT  BURNISHERS  .59-2  for  SI 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦' 


I 


SEARCHLIGHT  SECTION 


AN/ ART- 13,  100  watt  tranunittar  d*- 

■ign*d  to  prorido  radio  communicotion 
by  yoico,  (MCW)  or  CW  tolography. 
Clou  "B"  audio  modulator  iTOtom  capa- 
blo  oi  modulating  tho  earrior  at  least 
30%  on  Toico  or  MCW.  Incorporates 
automatic  tuning  mechonism  which  may 
be  uud  to  select  any  one  oi  11  ire- 

?uenciM.  range  2000  EC  to  13,100  EC, 
reguencies  200  EC  to  ISOO  EC  range 
is  provided  by  addition  oi  oscillator 
0-16/ART-13A.  Excellent— 353.50.  0-13 

Low  irequency  oscillator  coil  ior  ART-13. 
Excellent — 33.35.  24  Volt  dynamotor  ior 
ART-13  314.35. 

VHF  UHF 

AN/APR-4  38-4000  me  RECEIVER 
— This  is  a  precision  reeelyer  covering 
38-4000  me.  The  ut  utilises  5  tuning 
units  with  direct  reading  dials  in  mega¬ 
cycles.  The  receiver  has  a  wide  and 
narrow  band-width  30  me  I.F.  strip 
which  may  be  selected  at  will. 

An  output  meter  is  provided  to  measure 
signal  strength.  Outputs  are  provided 
ior  a  pulu  analyser  and  pan  adaptor 
110-v  AC,  60-2600  cycle. 

With  3  tuning  units  33  to  1000  me. 
Excellent.  3153.50. 

TN-IS /APR-4  Tuning  Unit  1000  to  2200 
me.  Excellent . 3153.50 

LM-20  Frequency  meter  heterodyne, 
crystal  calibrated.  Modulated  covering 
irequencies  irom  125EC  to  20,0OOEC  con¬ 
tinuously.  This  equipment  provides  ae- 
curaciu  oi  .02%  in  the  125  to  2000EC 
band  and  .01%  in  the  2000  to  20,OOOEC 
bond.  With  original  colib.  book  and 
crystal.  Brond  New  . 373.50 

LM-13  Frequency  meter.  Excellent  358.50 
AN/APR5A — Airborne  superhet  radar 
March  rec.  Freq.  roMe  1000  to  6100  MC. 
Rec.  has  a  10  MC  IF  band  width  oper¬ 
ating  irom  60/ 115V  AC,  single  phoM  60 
to  2600  cps.  and  one  amp.  at  26V  DC- 
complete  with  tubes . 333.50 

Measurements  Corp  Pulse  Generator 
Model  79B-60  to  100.000  pulses  per  sec¬ 
ond,  which  can  be  locked  with  a  sine 
wave  or  other  external  source  when 
irequency  accuracy  is  needed.  PuIm 
width  0.5  microseconds  &  delay  time 
not  more  than  25%  pulM  width  (at  70% 
peak).  Output  voltage  is  approx.  150 
volts  to  200  volts  peak  positive  with 
respect  to  ground.  Cothode  iollower 
output  with  1000  ohm  impedance.  Sync, 
output  is  35  volt  disploc^  by  Vi  period 
irom  pulse  output.  Sync,  input  may  be 
as  little  as  2  volts.  110  volts,  60  cycle, 
115  watts.  Excellent . 363.50 

MD4  -  RT  -  15 

3  cm  radar  modulator,  rec.  ond  trans. 
complete  with  all  tubes.  Magnetron 
725  A,  2  ea.  723/AB,  623B.  715B,  etc. 
Excellent  . 333.50 


R  W  ELECTRONICS 

Dept.  L 

2430  S.  Michigan  Ave. 
Chicago  16,  III. 


Electrical  Insulation  in  Stock 

We  r«rn  a  larRe  Mock  of  niONt  and  grade  of 

NF^MA  materlalK  for  InduMtrial  line.  Hheet,  Rod 
and  Tiihlng,  In  4slaK.4.  ('anva^.  Linen.  Paper. 
l*henolic.  Melamine.  Hilioooe.  No  (luantitjr  too 
hmall.  Part  Sheet,  Hheeta  ami  rtrclea.  We  do  no 
fabrication.  Juki  HUK>lieni  to  the  trade  at  big 
Havings. 

TOP  INDUSTRIAL  SALES  INC. 

34S  Canal  St.  •  Naw  York  13.  N.  Y. 


a  550 

FIFTH  AVI. 
NEW  YORK 
JUDSON 
6^691 


F-2S/APN-19  FILTER  CAVITY 

Jan.  spee:  Tuneable  S700-S900mc.  1.5  db  max.  loan 
at  etr  freq  over  band.  Details:  Insertion  Iona  vari- 
able.  Single  tuned  Alter  for  freq  channeling  In 
radar  beacon.  Invar  center  tuning  conductor  % 
wave  length.  Near  |3.5b  each. 

AN/APS-10  3CM.  X  BAND  RADAR 

i'ouiplete  RF  bead  Including  traomltter.  receiver, 
modulator.  I'ses  3J4X  uiagnetrrm.  Fully  described 
in  MIT  Rad.  Lab.  Series  Vol.  1.  pps.  and 

Vol.  II.  ppa.  171-18.V  $375.00.  Complete  X  band 
radar  system  also  avail.  IncL  360  deg.  antenna. 
PPI.  syn.  pwr  supply.  Himilar  to  $17,000  weather 
radar  now  In  use  by  airlines.  $7.'i4i  complete. 

10  CM.  WEATHER  RADAR  SYSTEM 

I'H  Navy  Raytheon  275  KW  peak  output  H 
hand.  Rotating  yoke  I*1an  position  Indicator. 
Magnetron  supplied  for  any  8  hand  fretiuency 
speciOed.  Ind.  Weather  liand.  4.  20  and  Ro 
mile  range.  360  degree  axlnnith  scan.  Hensltlve 
revr  using  2K2S/707B  and  1N21R.  Supplied 
brand  new  etHiiplete  with  Instmction  botikM  ami 
installation  drawings.  Can  be  supplietl  to  op¬ 
erate  from  .32VI)C  or  115  volts.  iSice  $975. 
Ideal  for  weather  work.  Has  picked  up  clouds 
at  50  miles.  Weight  4RR  Ihs. 

RT39/APG.S  4  19  lOCM  RADAR.  Complete  8 
Imnd  IIF'  package.  Lighthouse  2C40  xmtr.  2C43 
revr.  TR.  829K  pulser.  miniature  6AK5  IF  strip. 

\r*  dia.  24''  Ig.  New  with  tubes  $273 
Ref:  MIT  Rad.  l^ab.  Series  Vol.  I,  pg.  207. 


2.9  KW  PRESS  WIRELESS  XMTR.  Type  PW 
9$1A  2'23  me.  CW  and  freq.  shift  tteletype)  Mt> 
25  XTAL  channels,  t'omplete  $790. 

3  CM.  KLYSTRON  MOUNT 

2K25'72nA/B  mount  with  rplg.  to  waveguide  run 
and  afc.  Hhielded  Incl.  tuning  rod.  Matching  tun* 
able  output  slugs.  Ihial  crystal  mount.  I*wr  cable 
w/miB.  plug.  Brand  new,  $26.50. 


10  CM.  RADAR  BEACDN  FDR  GUIDED  MIS- 
SILES.  14"  pressurlxed  housing.  2('40  lighthouse 
Traos-revr  unit  $27.5.00. 

RIGID  CDAX.  Rt}44/r  50  ohm.  standard 
flttings.  10cm  stub  supported.  12  ft.  lengths. 
Hllver  plated.  New  S34.50  each.  12  ft.  length. 
Right  angle  bends  $6  ea. 


TDPWALL  HYBRID  JUNCTIDN.  H5<H>-9600nic 
lx. 5  wg  slxe.  liioad  banded  better  than  169. 
.Llumlnum  casting.  $15.(MI  new.  Crossover  out¬ 
put.  lx.5  wg  sixe.  $.V00  new. 

BRDAO  BAND  BAL  MIXER  using  short  slot 
hybrid.  l*ound  type  br<»ad  Itand  dual  balance«l 
crystal  holder,  lx.5  wg  slae.  $25.00  new. 

FLEXIBLE  WAVEGUIDE,  lx.5  X  hand  4".  new 
$5  lx.5  X  band  9"  Technicraft.  New  $10.lHl.  1.5  X 
hand  24*  Alrtism.  New  $21.50.  IH*  *  X  hand 
12"  Western  FHec.  New  $19.50. 


CDAX  MIXER  ASSEMBLY  S  BAND  IN2I  type 
irystal  dHector  RK  to  IK.  N’  fiitings.  matching 
Hltig,  duplex  cimpllngs.  mf.  H-K.  New.  $16.50. 


FOR  SALE  COMPLETE  SCR  584  RAOAR 


Our  5H4  is  in  like  new  condition,  ready  to  go,  and 
in  stock  for  immediate  delivery.  Ideal  for  researclu 
and  development,  airway  control.  tlCA.  missile 
tracking,  balloon  tra<‘klng.  weather  forecasting, 
antiaircraft  defense,  tactical  air  support.  Write  us. 
F'ully  I>esc,  MIT  Ka4t.  I.ab.  Heries.  Vol.  I.  pps. 
207-210.  238.  264-266. 

AN/MPN-1A  GCA  SET 

Crouud  control  approat'h  etiuipped  trailer  with  3 
cm  pre<'isi(m  and  10  cm  sear^  radars  plus  full 
(complement  precision  and  search  Indb'atorN.  All 
in  original  trailer.  Call-  write  for  info,  and  price. 
F^l^y  Desc.  MIT  Rad.  \jAh.  Heries.  Vol.  11.  pps. 
2.37-251. 


3KW  40D  CYCLE  SOURCE 

Complete  generator  set  ll5vdc  4iil*  motor 
(easily  swapped  for  standard  (iK  or  other 
I15v  60  cycle  AC  motori  spee<l  regulated. 
(Generator  output  115  volts  4(M)  cycle  single 
phase  17.4  amps  continuous  duty,  (hitput  elis'- 
tronlcallv  regulated.  Built  to  rigid  I’H  Navy 
spec.  In  exi'ellent  used  rondition.  A  new  spe- 


AD^OI  A  'k'lii.  KF  bead.  liMikv  output  using 
Mr  9*39  I M  Magnetron.  Complete  with 

balanced  mixer  (2K2.5‘s|  miniature  IF  strip,  oompl. 
receiver,  pressurized  housing.  All  tubes  incl.  As 
new.  $395.00. 


SPERRY  KLYSTRONS 

CAAV.OO  Ampllfler  Miilttidter  9.0-|l)..5- 

bpa  kmc.  .\mp.  freq.  niulflpllcr; 

emtput  power  1.5  to  2  watts  at  9000  to  10.5  Ni 
me;  drive  fre4|.  4.500  to  .5250  me.  New  in 
original  sealed  cartrma.  ftimranteed  90  days. 
Regular  price  $92.5  ea.  Our  price  $425  ea. 

SMC.11A  F’nsiueocy  multiplier.  Output 
I  4640-4670  me.  H  to  I 

watt  on  Hih  harmmilc.  Input  range  77.3-77X 
ojc.  F'or  direct  control  of  microwave  fretiueii- 
cles.  New  in  original  sealed  cartons.  Guaran¬ 
teed  90  days.  Regular  price  $1500  ea.  thir 
prlrv  $495  ea. 


2  MEGAWATT  PULSER 

Hupplies  2  megawatt  to  mangnHron  at  a  pulse 
duration  of  2  microsec.  Fixed  gap  type.  Vses 
4C35  Hydrogen  Thyratron.  Brand  new  ewn- 
plete.  G.K.  $1150. 


CRYSTAL  MOUNTS 

X  brand.  banded. 

BNt'  (teflon)  output.  I'H.'tO 
F'lange  Input.  VHW’R  bet- 
ter  than  1.0  Mfg.  Alrtron. 
New.  124  .50  Ollus.) 

^  9and.  Tyiie  .N.  %  coax. 
Tunes  for  xtal  match.  Avail, 
negative  or  posltlvo  output. 
New  $15.00  ea<*h. 

TAPER.  RG5I  to  HH52  <1%  X  to  I  x  H"> 
Hmooth  Fnectroform.  Htandard  Flanges. .New  $16..50. 


T8-270  ECHD  BDX  lOim.  precision  $175. 

T8-949  ECHD  BDX  L  liand  precision  $175. 

TS  FITTING8/UP  L  Band  shMted  line.  F^quipped 
with  type  .V  rtiMiig  Mfg.  Western  FMectrIc.  new. 
IIV).  6  &  H  BENE8;  lt(S.'^2  X  hand.  |U  V)  ». 
I«;4)l  M  band.  ra 

COAX  MAGNETRON  COUPLING.  Cold  plalMl 
less  M  nut.  I1H..50.  Brand  New. 

2C37  8YLVANIA  RDCKET  TUBE  $17  90.  4'om 
plete  mixer  assy  cavity  with  F'M  sweeping  motor 
3cni  harmonic.  Hperry.  Brand  new.  $35.00. 
THERMI8TDR  MDUNT  lOCM.  N  *  ooax  input. 
New  $16.50. 

TS-3II  ECHD  BDX.  lUnge  6730-6910mc.  Dial 
direct  reading.  .Accuracy  plus  minus  5nic.  Hingtime 
4000  yards  iHimlnal.  Mfg.  Western  F3ectrlc.  Cse^l 
exc.  condltii'O.  $125  each. 

TS46/AP  FREQUENCY  METER  rvmiplHe  3mH)nic 
hand  coverage  with  accuracy  of  .^me  relative,  abso¬ 
lute  plus  and  minus  3mc.  200  microamp.  meter. 
Micrometer  adjust.  F:(|ual  to  TH-117.  .New  $35.00. 
SIGNAL  6ENERATDR  compIHe  ‘X”  hand  cover¬ 
age.  4*W  output  0  to  — 7«idbm.  peak  pulse  out¬ 
put  plus  3  to  -  67dbm.  0  to  35dh  attenuator.  2K25 
os^llator.  Tunable  wavemeter.  Temp,  compen- 
sated  power  meas.  drciiU  10  to  plus  33dhm,  115 
vac  60  cy  input.  I*rice  like  new  guaranteed  $375. 

Traniforiaars— Misiatura  Pulse 
I34BW2F  RAOIATIDN  LAB.  blockinf  eci.  pulM 
voltage  KV  2.5/2.5;  2.5/1.25  pulse  duration  1  to  2.5 
mlcrosFC.  I>uly  ratio  .(M)2.  Isiad  imp.  1500.  Test 
voltage  1500  rms.  Idst  price  $22-90.  New  $9.75. 

ANTENNA  PEDESTAL 
SCR  584~MP  61 B 

Full  aximuth  and  elevation  tweept.  360  deoreee 
in  aadmuth,  210  deireet  In  elevation.  Accurate 
to  I  mil.  ovor  eyitem.  Comploto  foe  lull  traefcinf 
reeponee.  Includoe  podoetal  drivoe.  toityni.  po> 
tentlometere.  drivt  moton.  control  amplldynes. 
Excollont  ueod  condition,  this  U  tho  Rrtt  time 
those  pedeetalt  have  been  available  for  purehaee. 
Limited  quantity  in  etock  for  immodiate  ship, 
mont.  Ideal  for  antenna  pattern  ranpee,  radar 
tyttemi,  radio  astrenemy.  any  project  requirinp 
accurate  roeponM  in  Movation  and  aximuth. 
Complete  deecription  in  McGraw-Hill  Radiation 
Laboratory  Sorios.  Valumo  I.  pae#  2S4  and  pape 
209.  and  Volume  26.  pape  233. 

DIRECTIONAL  COUPLERS 

X  band.  2  typ3*s.  a)  uni -directional  4'(}-176/ 
.Vl'.  b)  cross  guide  mfg.  .Airtnm.  All  apx. 
2t)db.  All  RG52  guide  w/standard  flanges.  New 
$15.(6)  each. 

X  band.  RG51/I.'  bi-directional.  Atrtrnn  cali¬ 
brated  2n<!h.  New  $22.50 

T8-270  8  BAND  T8-M9  L  BAND  PRECI8IDN 
ECHD  BDXS  SI79  ea. 


VG-12'  PRDJECTIDN  PPI  RRTR  $399. 

CP8-I  PPI  12"  NEW  $279 

T8I93B/CPM4  DUMMY  T-R  BDX  10  CM.  cotiipl 
w  **N’*  xtal  mixer  asay  (tunable)  $37.50. 

KLYSTRON  MOUNTS 

3CM.  Precitioa  Tube  Meant.  Waveline  model  666. 
X  bMd  shielded  klystron  mount  l*RD  signal  gen 
erator  ty'ps.  4'oinpMe  with  variable  glass  vane 
attenuator.  Brand  new.  $205.  IImI.  I^tce  $45. 

8  band.  Type  N  output.  Tunable  over  entire  hand. 
For  Hbepa^  type  tube  l.e.  726  w'socket  A  tube 
clamp.  Mfg.  GF:.  .New.  $15.00 
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SEARCHLIGHT  SECTION 


INDUSTRIALS 
MR.  BUYER! 

TODAY 
MORE  THAN 
EVER— 

ARE  YOU 
BUYING 
ELEaRONIC 
COMPONENTS 
AT  THE  RIGHT 

_  PRICE??? 

"TAB"  CAN  SUPPLY  GUARANTEED 
TESTED  ELECTRONIC  COMPONENTS  AT 
GREAT  SAVINGS  TO  YOUIII 
Wi  BUY  SURPLUS! 

WniTl  TODAY  fOM  PAHTS  LISTINGS. 


n  Twk«(  Rtctlvini 

□  Tubci  liiR«tfriil. 
n  Tvkti  CR/$co^. 

□  T«bi  CItmpi. 

^  Diatfts  All  TvMil  , 

n  TrcHtistart  All  TvmiI 
n  All  T»»cl  I 


Tubti  TrAntnit 
Tubtf  Micr«wa¥t 
Tuba*  Tun(*r 
Tub*  SAcktts 
ThAriDAStits 


Rtliys  All  Typtil  □  "C"  C»rt$ 
n  Chakts  ATraniformersilll  TypttI  ImI.  "Mil-T" 
□  RactlRm  All  Typatl 
n  Rawtr  Sapplitf  All  TypttI 
n  Strvoi,  Syncbroi,  AuUsynil  R  Cyrot 
n  Mittri  All  Typtil  □  TofoiRl 

(j  CabiAttt,  Chifsis,  Racks,  Pancisl 
I  Pracisiaa  Pats,  Rhaastats,  PatsI 


□  Lias  Piltars.  n  Dalay 
n  Caaaattari.  □  U6- 


Llaas 


WavaiuiRa. 

AN. 

Laminatians 

Insulatian 


Tast  Eauipaiaiit  All  Typatl 
Tast  Sets  All  Typcsl 
I  Army-Navy-AIrcarps  EpuipmantF 
['Wire.  nCablatCa-Ax 

Fusas  □  Knabs.  □  Fasa  HalRars. 

,  ,  Hardware,  Nats,  Scraais,  Ralts,  EyalatsI 
n  Laps.  □  lack  Washars.n  Fasteners, 

n  Maters.  □  ilaerers.  “  Fans. 

[  ]  Mapnetic  Q  Varistars.  “  Switches. 

BTharmistars.  □  Thyriles.  "  Glabar  R. 

Precisian  Rasistars  All  TypasI  "  Micas. 
Capaciters  All  TypasI  r  Electralytics 

'J  Rasistars  i/k-Va-v4-1  A  2  W. 

I  Variable  Transfermars. 
i  I  Circait  Rreakars  Mapnetic,  Thermal. 

[  !  Dynamas.  □  Vibraters.  Q  Inverters. 

'  RinApinp  Pasts.  M  Plaps. 

ATTACH  yOUR  CARD  OR  LETTERHEAD 
A  WE  WILL  MAIL  THE  CHECKED  LISTSI 
Serving  lndu$lry  Sine*  1945 

SURPLUS  STOCKS  WANTEDIII 
TOP  $$$  PAID  FOR  ALL  TUBES! 

KITS!  "TAR"  THE  BIST  KITS! 

AN  hit$  funtiiin  Mmt  l*oi*ular  Valuti  d  si:e$ 
Kit  2  tn«.  ^arollMl  N'>l«  “  - 


Kit  7B  !/«  E  1 

Kit  tSO  Corbon 
Kit  SB  LAmpt 

M,it  IS  ■>ectrol;-'tie  Coni’i 


Kit  IB  Volun 


dontrolt 
Kit  M  Tub*  Sech*ts 
Kit  BB  Tubulor  CoiMferttvr* 
Kit  BOO  l.uqi  «  ty*l*tt 
Kit  to  KAtbtub  Oil  rersd'G 

Kit  B  lb«.  turpris*  KacliJMIv 
Kit  10  Xmttr  RRicA  Condar 
Kit  Olvptal  4  C*m»nt 
Kit  3  Khen*  batch  Kfmr* 
Kit  4  AN/K*fl*ctof  Lit** 
Kit  •  Inatd  Tiift'nQ  Tool* 
Kit  •  AN  piwo*  4  ennetr* 
Kit  3  S*«pchli9hta 
Kit  Circular  Slid*  Nut* 
Kit  IS  Allioator  clip*  aaatd 
Kit  S  4ali*rit*ban*l*4Ria'' 
Kit  8  bra  Wrench  Bet 

nrr  to  KiTft— 

iiET  0\K  FHEK! 


NBtM  SILICON  800  MA/id>  C/SBO 
VAC/400  P.iv.  Rectifl*: 

8*al»d  81. BO  (u  .  8  for  88  BO.  40 
♦or  848.  100  8108.  BOO  8400 


Kit  8  Cryatal  Diod*t 
Kit  100  bu**t,  Aaaortod 
Kit  100  Ceramic  Cond'a 
Kit  BO  Coil  borm* 

Kit  8  rTa43  XUI  Holder* 
Kit  88  Inductora  4  Coilt 
Kit  8  Micpoawitchea 
Kit  10  Wheat  Lamp* 

Kit  8  XUI  OM-Blanlii 
Kit  3  Tranaiator  Xfmra 
Kit  4  Aaatd  Kectifiert 


Kit  8x88  bt  Hookup  Wire 


Kit  8  be.  Nut  Driver  8*t 
Nit  High  Oain  XTAl  Mike 
Kit  8  Jeweler  OcrewdrWa 
Nit  8  ea.  bhone  big*.  Jak* 

EACH  KIT  99< 


i 


breciaion  Keaiatora  ber  Karrge  18c  6i' ,  20 '83.  100/810 
INa38  'lS/8B.  IN21C  83  H  .  8  810;  IN288BO;  IN28- 
88  A;  IN3a88;  fMA408'8IO:  INai8/10/87:  IN34A 
18  88:  K83/10/88 

8nooper*repe  Tube*  CV  HI  Heaolutioo  88  A  .  2/88 
New  Copper-Clad  llxl2B.08a  brint  Ckt.  banel*  82  0. 

in*  82  A.  3#or8S 
3t  Line  82  0  .  3forS5 
All  Color*  lOOObtSB. 

Oe~HiQ  Choke  RNu-MeUI  O  BHy/Min  81  A  .  8for8S 


Oandpaa*  Tranafa  80 


80  or  IBOCy* 


Heli.  RNtcro.  Multipot*/ lOTurn  lOO.  IK,  4.7BK. 

20K.  33. 3K  88  4 

Tic  S7B3  3X100K/3"  HiAcev  87  0.  3for818 
Helipot  828  breciaion  Vem  Dial  84(7- 
"^icropot  breciaio’  *'  *** 

antamic*  Imfd 
82  0  ,  10/818 

Taneteel  TanUlytic  Jan  2Smfd  80WV  84  A  .  10  830 
boiling  bin  Condar  012/280O0WV  88  A  .  8/828 
Btrven*  breciaion  Chopper*  OC-AC/Ch38S.  BbOT/ 

aevoc  boco 

400V  4  HOOP  Nog  820  A  .  Bpecial  A3  4 . 2  88.  12 '82B 
W8  U8N  4HyA480ma'3KV/27UChoke  83«^  2/88 
WC  T834Ab  breciaion  8eope  878;  Dumont  303  8328 
Keaiator*  t'aW.  Qtva  lOOper  Nann*  10«1»83.  iOe87 


“TAB” 


b.O.O. 
or  for  C.O.D. 


N.V.C.  Add  ehpg  charge* 
C  O  D.  2SAh  Dep.  bricea 
ahown  subject  to  change. 

Ill  IX  LIB88TV  8T.,  N.V.  8,.  N.V. 

SeNd  f$e  ffir  Catntog 

- - ^^.^bHONC;  H8CTOH  2-8248  i  .  n 


PANORAAAiC  ADAPTER 


A  coiuiriete  pAnoramic  rooelver  and 
liF  MCMpr.  idtfa)  for  tho  VHK  man 
and  HAtellltc  mcmltora.  Hweppit  a 
tundwldtb  of  10  me  eenttred  on  30 
Alao  hAK  dual-rangy  Hawtooth 
hwcvp  up  to  l.VH)  CDH  for  anal>'zliif 
the  modulatimi  on  ItK  enveloue*  In 
the  paMN-band  of  the  pan-adapter. 
’ontroU:  (Jain/C’eni.  Fre<i. /Sweep- 
width  /  lot  /  Focuh  /  Hor.  Poa  /  Vert 
I»a4i  PRFl/l»RF2.  Kenidtlrtly: 
O.OOlT  for  M**  (tefleetUm.  Sweep 
rate  on  PAN:  30cpH.  I'HeM  12  tulie*. 
including  TRT.  Originally  designed 
T^rate  from  a  4iH)  it  aupplv. 
t’Hed.  like  new»  with  all  tubed, 
ami  Invt  Rk . 


PULSE  TRANSFORMERS 

392-7150.  Piimary  W  ohms.  Hec«mdary  1000  ohnia. 
12.00th.  12.0  Amp  Inline:  1  or  2  usee,  at  .001- 
duty  ratio.  Fitted  with  magnetron  well  and 

biftlar  winding  for  filament  HUpply . $15 

K-2745  Primary:  3.]/2.h  KV,  .50  oIiiiih  Z  Secondary: 
M/12.ti  KV  1025  ohiiiH  Z.  Pulne  length:  0.25/1.0 
ueec  ie  P1»S  Pk  Power  2<HV150  KW. 

Rifilar:  1.3  Amp.  Has  “built-in**  magnetron 

well  . $32.50 

K-246I-A  Primary:  3.1/2.0  KV-<50  ohiiiM  (line). 
SH'ondary  14, '11. .5  KV — lOOti  ohms  Z.  I*ulse 
length:  1  usee  ^  BOO  PI*8.  Pk.  Power  Out: 
2O0/1H0  KW.  Rifilar  1.3  Amp.  Fitted  with  mag¬ 
netron  well . $29.50 

GE  TK  2449A.  I>rliiiar>:  9.33  KV.  50  ohniH  Imp. 
Secondary:  28  KV.  4-50  ohnw.  I^ulne  length: 
1.0.5/.5  usee  Or  635/120  PPS.  PK  Power  Out: 
1.740  KW.  Rifilar:  1.5  aiiipn  (ah  shown).  .$40.50 
GE  ®  K.274S.A.  0.5  umt.  »  2000  I»pK  Pk.  INrr. 
out  U  32  KW  impedence  40:100  ohm  output.  Prl. 
ToitM  2.3  KV  Pk.  Hm‘.  volts  11.5  KV  Pk.  Rifilar 
rated  at  1.3  Amp.  Fitted  with  magnetnm 
well  . $24.50 

HIGH  POWER  PULSER 

Tha  MIT  MOD  III  PULSER  U  a  lightweight,  high 
power  ra<Ur  modulator  u.slng  an  820  R  in  a  rs'gen- 
rative  blocking  oscillator  circuit  feeiting  a  715R 
power  amplifier.  Peak  output  1m  12  KV  at  12  Am^ 
into  a  liNMi  ohm  load.  Inline  width.*  are  0.5/l.n  '2- 
usec  duty  ratio  of  O.oni.  ITimary  p<mer  re<iulre- 
mentH  are:  115  vac  400-12<M»  rpH/3..5A.  AImo  28 
dc  at  5  Amp.  An  external  trigger  of  at  lea.st  5o 
V.  peak  is  re<itiired.  All  unit*  are  new.  complete 
with  all  tubes.  pressuriRerl  houdng,  and  Mchema- 
ric  diagram  ^07  CA 

tltefer  to  iUdlvah  Serle*.  Vol.  5,  Sec.  5.1#^^ 


TS  12/AP 


3cm  Test  set.  CrmslKt*  of 
dotted  line,  tuned  prohs-. 
Cl«»  52  ri.  dummy  losrl, 
adapters,  cable*,  wave¬ 
guide  standM.  cry.stals. 
SWR  amplifier  is  self- 
lontained.  and  has  provision  for  either  bolometer 
or  cryatal  Input.  Operates  from  115  vac,  50-4<M) 
cycles,  single  phase.  New  complete  with  all 
tulles,  carrying  case  and  aocT^ssoriea . 


Exporttrs  ottDntion:  Rodor  truck,  with 
trocking  Qnd  BDurch  Dquipment,  SCR  545. 
IdDol  for  militory  troining.  Comploto, 
good  condition.  POR* 


400  CyeU  Pawar  Supply:  PP-I.57/ART-22.  Input: 
115  T.  400  8ft0  cy.  single  phase.  Outputs:  765v/- 
230  ma.  .380v/210ma.  — I0.5v  (»36  ma.  All  I>r. 

New,  complete  with  all  tu)>es . $24.75 

L-Band  Echo  Box:  T8545/UP.  Tunes  1150-13.50 
me.  May  he  used  for  freuuency  measurements, 
•spectrum  analysis.  Receiver  sensitivity,  and  over¬ 
all  radar  performance.  New.  complete  with  crys¬ 
tal,  indicating  micro-animeter.  and  Instruction 

hook  . $72.50 

Jutt  arrived  !!  A  shipment  of  the  most  beautiful 
5-lnch  oscilloscopes  Navy  type  Tfl  28.  Can  do 
Just  about  everything  the  newest  scopes  can  do. 

5  Mr  bandwidth.  lOOX  video  gain.  Trigger 
Bweeps:  1-6  useedneh.  Sawtooth:  20-3.000  cps. 
Markers;  2/10^25  Vsec.  Original  gov*t  cost 
$2,000.  CompMe  with  all  tubes,  like  new.  $05.00 

X-BAND— RG,  52/U  WAVE  GUIDE 

PARABOLOID  DISH  18**  dlani.  Spun  .\luminum 

8"  Focus.  For  AN/APS-6  . $4.50 

3  CM  DIPOLE  and  Feed  Assembly  tMay  he  used 

with  above  dish.)  8  Inches  long . $5.00 

FLEXIBLE  SECTION  9  in.  long.  Cover-to- 

rover . $5.50 

30*  Parabolic  Reflector  Spun  Aluminum  dish  10*4** 

Focus  . $4.85 

3  CM.  DIPOLE  FEED.  15**  L.  for  AT*S-15  lO^" 

Focus  . $12.50 

MITRED  ELBOW.  Cast  Aluminum.  IH''  3 

W  (5.  W.  E.  Flanges.  ‘'E**  PLANE . $3.50 

PreBiura  Gauge  Section  with  15  1h.  gauge. .  .$10.00 
Directional  Coupler,  ro  40/T^  take  off  20dh.$l5.00 
MAGNET  AND  STABILIZER  CAVITY  For  2J41 

Magnetron  . $24. .50 

fi)  degree  elbows,  “E"  Plane  2^**  radius . . . .  $8  50 
3  CM  ANTENNA  ASSEMBLY:  Uses  17**  paraho 
Inid  dl.sh.  operating  from  24  rdc  motor.  Ream 
pattern:  5  deg.  in  both  .Axlmuth  and  elevation 
Sector  Scan;  over  160  deg.  at  35  scans  per 
minute.  Tnevatlon  Scan,  over  8  deg.  Tilt.  Over 

24  deg . $35.00 

725A  MAGNETRON.  50  kw  peak  power  at  3cm. 

comolete  with  matched  magnet . $15.00 

All  prlcea  are  FOB  Brooklyn.  N.  Y.  Send  check  or 
M.O.  Shp|.  Chit.  COD.  Rated  Concerns  tend  PO. 
•Price  cm  request. 

COMMUNICATIONS  EQUIP.  CO. 

343  Canal  St.,  Naw  York  13,  N.  Y. 
Pkonat;  WOrth  6.4045 


SEARCHLIGHT 

Equipment 

Spotting 

Service 

This  service  is  aimed  at  helping 
you,  the  reader  of  "SEARCH¬ 
LIGHT",  to  locate  Surplus  new 
and  used  electronic  equipment 
and  components  not  currently 
advertised.  (This  service  is  for 
USER-BUYERS  only).  No  charge 
or  obligation. 

How  to  use:  Check  the  dealer  ads 
to  see  if  what  you  wont  is  cur¬ 
rently  advertised.  If  not,  send  us  ' 
the  specifications  of  the  equip¬ 
ment  and/or  components  wanted 
on  the  coupon  below,  or  on  your 
own  company  letterhead  to: 

SEARCHLIGHT  EQUIPMENT 
SPOTTING  SERVICE 
c/o  ELECTRONICS- 
Classified  Advertising  P.  O. 
Box  12,  New  York  36,  N.  Y. 

Your  requirements  will  be 
brought  promptly  to  the  atten¬ 
tion  of  the  equipment  dealers  ad¬ 
vertising  in  this  section.  You  will 
receive  replies  directly  from 
them. 

NO  CHARGE  • 

NO  OBLIGATION 


SEARCHLIGHT  EOUIPMEFn  SPOHINO 
SERVICE,  c/o  EUctronio,  330  W.  43nd  St., 

Naw  York  36,  N.  Y. 

Ploote  help  us  to  locate  the  following  used 
equipment: 


NAME  .... 

TITLE  . 

COMPANY 
STREET  ... 

CITY  _ 

ZONE  .... 


STATE . 3/13/59 
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INDEX  TO  ADVERTISERS 


AMP  liirorporut^  .  119 

A.  P.  M.  Corporation .  198 

.%4*ruratr  InMtrument  Co .  t75 

*Acr  KlertroiilcH  AMMM'lates,  Inr .  191 

Kiiffinrrrinc  A  Mnrhinr  Co.,  Im*...  244 

*A<'ton  laibomtorim.  In<* .  218 

Arnmautloal  CommunlratlonM  Co . 118 

Arnmutnmlr  .  284 

*Alnhlle  Corporation  .  289 

*.\lrpax  Klwtronli^,  Inc .  72 

Allcirhcny  Ludlum  KtccI  Corp .  88 

*Allcn-Rradlcy  Co . 107,  108 

^Allied  Control  Company.  Inc .  178 

*Alptia  Wire  Corp .  818 

•Ampem  Klcctronlc  Corp .  Ill 

Ampex  Corp«>ratlon  .  278 

*Amphcnol-Borir  Ricctronicfi 

Corporation  . 184.  208 

Appllcfl  BcMcnrch  Inc . 287 

Arenberir  I'ltraHonlc  Ijiboratory,  Inc..,.  290 
*Andlo  Dcvlccn,  Inc .  87 

Aiitonctlcn.  A  Dlvlwlon  of  North 

American  Ariatlon,  Inc .  2 


*I>c  Mornuy*Bonardl  .  88 

Ilivco-Waync  Klcctronlca .  197 

*I><iw  f'orninir  Corporation  . 114,  118 

*llrivcr  Co.,  Wilbur  B . 180 


•Baird* Atomic,  Inc .  297 

•Balinntinc  l.atMiratorica.  Inc .  187 

Bau^ch  A  l^mb  Optical  Co .  282 

Beaver  Gear  Work*.  Inc . 298 

Bcede  RIectrical  InMtrument  Co,.  Inc...  292 
Bell  Telephone  I^aboratoricM  .  91 

•Bendiv  Aviation  Corp. 

Cincinnati  IMvImIou  .  28 

l*loneer-Central  IHvinlon  .  297 

Red  Rank  IHvIrion  .  208 

Bendix-Pacifle  .  288 

Bentley.  HarriH  MfR.  Co .  189 

Berkeley  I>lv.  Beckman  Inatriimenta.  .  .  229 

RIaw-Knox  Company  .  218 

*B<»ench  Mfff.,  Co..  Inc .  287 

•B<M»nton  Radio  Corp . 227 

•Boiima  l.aboratoriea.  Inc .  80 

R«»rden  Chemical  Company,  The .  104 

Brand  A  Co..  Inc..  William  .  99 

•RrlMtol  Co..  The  .  218 

•Burnell  A  Co..  Inc .  21 

•RiirrouffhM  Corporation  .  187 


•CR8-Hytron . 88. 

•California  Technical  InduatricM . 

f'entralab  A  DIv.  of  Olobe-Cnion  Inc... 


•llriver*Harfiii  Company  .  188 

•duPont  de  N'emourH  A  Co.  <lnc.),  K.  I. 
**Kreon**  Pnaluctfi  DIvliilon  .  288 


^Kaatem  Indafttrlea.  Inc . 

Kde^rton.  OermenhauHcn,  Grier,  Inc . 

Kdo  ('orp4»ratlon  . 

•Kltel-McCulloush.  Inc . 

•Klectro  InatrumentM,  Inc . 48, 

•Klectro  Motive  Mff-  Co.,  Inc . 

Kle4‘tr«Klynamlc  Inatrument  Corp . 

Klcctronlc  BatterlcH.  Inc . 

•Klectmnlc  InMtrument  Co.  (RICO> . 

•Kle«*tronlc  MeaMurementa  Co.,  Inc . 

•Kllrin  National  Wat(*b  Co. . 

•Kmpire  llevh^M  Products  Corp . 

•Kp«co,  Incorporated . 118, 

E»terilnc-.4nvuM  Co.,  Inc . 


•Fairchild  Contmla  ('orp«>ratlon  . 70,  71 

Fairchild  Hemicondnetor  C'orp .  198 

•FaiiHteel  Metalluivical 

Corp . 188.  189,  170.  171.  172 

•Flltron  Co.,  Inc .  88 

FlMh-S<>hurman  Corp . 248 

Frenchtown  Porcelain  Co.  .  214 


•General  Ceramic*  . 102 

•General  Klectric  C'o. 

ApparatUM  . 199.  174 

Power  Tube  Dept . 84.  88 

Semiconductor  Dept.  87,  88.  89.  40.  41,  42 

tieneral  FlndlnarH  A  Supply  Co .  284 

•tieneraJ  TranalMtor  Corporation  .  149 

•tilaNM-TIte  InduMtricM,  Inc.  .  241 

•tfood-AII  Electric  Mfc..  Co .  193 

•Grant  Pulley  and  Hardware  ('orp .  17 

tireene  Shaw  Cck,  Inc .  290 

•Grie*  Reproducer  Corp .  820 

•tiudebrod  RroM.  Silk  Co.,  Inc .  298 


•ChcMter  Cable  Corp . 

•Chlcavo  Standard  Traanformer  Corp. 

•Cinch  Mf8<  Co . 

C'leco.  DIv.  of  Reeil  Roller  Bit  Co . 

f'levlte  TranMiMtor  Pnaluct*  . 

Cly-Del  Mfr..  Co . 

•Cohn  Corp.,  Sigmund  . 

•('oil  Winding  Bqnlpmeiit  Co . 

•CiMirw  Porcelain  ('«Mnpany  . 

('oronet  KlectronIcM.  Inc . 

(*oco  Coll  Co.,  Inc . 

Couch  Ordnance,  Inc . 

Cr«>M«i  Co.,  H . 


•Dale  Product*.  Inc . 180,  181 

•De4('R*.4mfico  Corp .  78 


ELECTRONICS  -  March  13,  1959 


Hitndy  and  Harman  . 

■Hardwlrk,  Hindi.  In. . 

'Huydon  Co..  In...  A.  W . 

Haydon  IMvIidon  of  0.n.ral  Tim. . 


‘Hrrmrtl.  8ral  Corp . 

*H.wl.tt-i’arkard  Company ..  .SS,  SO,  411. 

'H.saran  KIm'tri.  Company . 

*Hl.kok  Klm^rlral  Inidmm.nt  Co . 

'HolTman  KlM^ronlr.  Corp . 

Hoyt  Klrctrlral  Inxtrum.ata . 

*Hod'M>n  Tool  A  HI.  Company,  In. . 

*HtiKh«t  AIrrraft  Company. SI,  St,  SS,  S4. 

Huah.y  A  Phllllim,  In. . 

Humphrry,  Inc . 

Hunt  Co.,  Philip  A . 

*Hy>'on  Kaat.rn,  In. . 


Mu' 


/nsTW  AOVANCfO 
•Of  SIGN  "B"  II  Ni 
60  AND  400  CBS 


/IMffA/JETH: 

senvo  % 

For  AC  servo  motor  control  — 

SO  vfertfs  to  3000  watta 

FEATURING 
•  Sxtrmmo  roliability 
•  Widor  ambiont 
tomporatun  rangm 
•  Fastor  roaponoo 
•  Smertlor  $izo  at  highor 
power  raiinga 
•  Higher  gaina 
•  Improved  eon  doaign 
•  Silicon  reetiflera  uaod 
oxeluaivoiy 
•  Gnator  Hoxibility 
•  Idoalty  auitod  for  oporating 
with  Diohl  Servo  Motora 

Signal  Input  AC  or  DC 
Military  Spoelficatlona 
Provlalona  for  Syatom 
Feedback  •  Completely 
Static  •  Output  1 15V  AC 
Phase  Reveraible 

For  eomploto  60  cps  and 
400  epa  specs  roquoal  Bui- 
lotin  S-961. 


MAONKTIC 
AMIPLIFIKRS,  INC. 

MlTMIMSmiM  •  NI«TIWSS,IIT.  •  OMBI  }-UII 
VmI  Cme  IMdm 

IM  WASMSCTIM  n.  •  aSKMM.OL  •  OKUS  l-IMS 
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ALPHLEX* 

ZIPPER 

TUBING 


NEW  CONSTRUCTIONS  OF 
ALPHLEX*  ZIPPER  TUBING 
PROVIDE  GREATER 


VERSATILITY 


itock  >izM;  W  to  4"  I.D. 
IMMEDIATE  DELIVERY 
WRITE  FOR  FREE  CATALOG  E-3 


Rmulotiwn 


Alphlex  Zipper  Tubing  i«  the  modern 
way  to  harneu,  coble  and  protect  wire. 
Ju>t  zip  to  cloie— and  just  zip  to  re^penl 
If  you  with,  permanent  seal.  Saves  you 
time,  labor,  money.  Strong,  flexible, 
durable.  Versatility  unlimited. 

ZIP'S  I:  polyvinyl  sheet  mode  from 
MIL-I-631C  materials.  All-purpose  type, 
for  generol  applications  to  10S°C. 
ZIP>44:  polyvinyl  sheet  mode  from 
MIL-I-7444A  materials.  Extremely  flexible; 
for  oircroft  and  low-temperoture  uses  to 
-67°C. 

ZIP-50:  "sandwich"  of  aluminum  foil 
laminated  between  2  sheets  of  polyvinyl. 
For  100%  RF  shielding  applications  to 
105®C. 

ZIP-90:  polyvinyl  bonded  to  woven 
fiberglass  sheet  per  MIL-I-3190A.  For 
rough  usage,  abrasion  resistance,  and 
high-temperature  uses  to  130°C. 


.  Division  Alpha  Wire  Corperotien 
h  300  Vorkh  Street 

I  New  York  14,  N.  Y. 


'Illtnoix  Condenner  Co .  *91 

*Indiana  Hteel  Product*  Company,  The. .  18 

InduHtrial  Klectronir  Knclnern  .  88B 

*IndUHtrial  Hardware  .Mfp.  Co.,  Inc .  898 

*IndUHtrial  Test  Equipment  Co . 387 

*lndUHtrial  Timer  Corp . 869 

'IndUMtrlal  Wlndlnp  Machinery  Corp....  899 

'InMruments  for  InduHtry,  Inc .  76 

IiiterrlrctmnlcK  CoriMiratlon  .  39 

'International  InxtrnmentH,  Inc .  865 

'International  RcMlxtanre  Co.  .  167 

*Itrk  Corporation  .  198 


'James  VIhrapowr  Co.  .  371 

JetTers  Kleetronlcs  Division  of  8peer 

Carbon  Co .  340 


'Kay  Electric  Co .  833 

Kearfott  Company,  Inc .  34 

'Kelthley  Instruments  Corp .  300 

'Kester  Solder  Co .  836 

'Klners  Electronics  Co.,  Inc .  883 

Kinney  Mfp.  DIv.,  The  New  York  Air 

Brake  Co .  45 

Klein  A  Sons.  Mathias .  888 

Klelnschmidt,  DIv,  of  Smith-Corona 


.Marchant,  Inc. 


'Krcnkel  Mtg.,  Co.,  Inc. 


IRE  BOOTH  4103 
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'Ijtmbda  Electronics  Cimii .  S 

'la-ach  A  Gamer  .  864 

'I.enel  Hlph  Preiinrnry  Laboratories, 

Inc .  374 

Unde  Company  .  8II 

'I.Itton  Industries . IlO,  841 

IxK-kheed  Missiles  and  Space 

Division  . 180,  181 


'4ere'*  «  « 

STURGES  BATTERY^ 

requiring  portable  power  M 

•  From  2  volt  basic  components  for  laboratory  use  1 

to  high  voltage  applications  required  in  electronics,  i 

sound  recording,  photographic,  electrical  instrument 

and  television  lighting  fields,  Sturges  nonspill  storage 
batteries  have  exceptionally  high  output. 

•  Uniformly  high  voltage  is  maintained  throughout 
discharge  period. 

•  Nonspill  structural  features  limit  emission  of  corrosive 
acid  spray  during  charging. 

•  Transparent  molded  plastic  case  allows  visual  inspection 
of  condition  and  electrolytic  level. 


SFECIAl  PURPOSE  BATTERIES 
CAN  BE  TAILORED  TO  FILL 
YOUR  INDIVIDUAL  SPECIFICATIONS. 


Bush  Terminal  Building  No.  4  *  28-34  35lh  Street,  Brooklyn  32,  New  York 


'.Macnccraft  Electric  Co.  . . 
'Magnetic  .\mpllflcrs,  Inc.  . 
'Mallory  A  Co..  Iitc.,  P.  R. 
'Marconi  instraments  _ _ 


'Marion  instmment  DIv.  Minneapolis- 
Honeywell  Rceulator  Co . 

'Markem  Machine  Co . 


Maniuardt  Aircraft  Co . 88, 

'Martin  Company  . 178, 

'Massa,  a  DIv,  of  Cohn  Electronics,  Inc. . 

'McCoy  Electronics  Co . 

'Measurements  . 

'Merck  A  Co.,  Ine . 

Mico  Instrument  Co . 

'MIeromech  Mfe.  Corp . 383. 

MIIko  Electronic  Corp . 

Mllizra.v-New  York  . 

'Mlllen  Mfa.  Co.,  Inc.,  .lames . 

Moseley  Co.,  F.  L . 

Mueller  Rlectrir  Co . 

Mullard  Overseas,  Ltd . 

'Mycalex  Corporation  of  America. ..  .74. 


'NJE  Corporation  .  98 

'NRC  F,iiulpment  Corp . 888 

'National  Company,  Inc .  103 

'Nems  Clark  Company .  186 

New  Eneland  Transformer  Co .  330 

'New  Hermes  Enirravlniz  Machine  Corp..  891 

Nlcad  DIv.,  Gould-National  Batteries, 

Inc .  870 

'Non-I.lnear  Systems,  Inc .  97 

Norden  DIv.  of  I'nited  .Aircraft  Corp...  118 

North  American  Uectronics,  Inc . 815 

'Northern  Radio  Co.,  Inc .  48 
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*IViitu  l^lMirutoriM  .  230 

PlaMtloH  C  orporation .  220 
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*l*olarad  KIrrtnmIrM  Corp . 79,  30 
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C'o.,  Inr .  92 

*Popprr  ft  H<»nH,  Inc .  290 

*P(»Ctrr  InMtrnmrnt  Co..  Ine .  03 

*  Premier  Metal  Products  Co . 235 

^Pyramid  Rlectrlc  C'o .  259 


*C)uiin*Tech  laboratories  .  235 


Radio  Cores.  Inc .  230  I 

*  Radio  Corporation  of  America. ..  .4th  Cover 

Radio  Prequenejr  T.aboratorles.  fnc .  133 

Radio  Receptor  Company.  Inc .  177 

*Ra\VHon  ICIectrIcal  Instrument  Co .  294 

•Raytheon  Mfir.  C'o . 54.  39.  90 

90.  202,  203.  2nd  ('over  { 

Relay  Hales . 239,  241.  243.  245 

•Rohinsim  .\vlatlnn.  Inc .  09 

•Rotron  Mfff.  Co..  Inc . 40,  47 

Royal  Electric  C'orporatlon  .  07 


•Sniihom  Company  .  101  | 

•Sanders  Ass4»clates.  Inc .  20 

'Hanaamo  Electric  C’ompany  .  9  I 

San  thme  Chamber  of  Commerce .  170 

Sarkes  Tarzian,  Inc .  222  | 

*Seale<'tro  Corporation  .  251  | 

•Sensitive  Research  Instrument  Corp....  95 

•Servo  C'orporatlon  of  .%merlca .  277 

•Shallcross  Mfir.  Co .  210 

•Sierra  Electronic  Corp . 22,  28 

•Sirma  Instruments.  Inc .  200  | 

Sloan  Co..  The .  243 

S<illd  State  Pnalucts.  Inc .  37  | 

•Sonotone  Corp . 50 

•Sorensen  Co.,  Im* . 152.  153 


•Speetrol  Electronics  Corporation  .  132  I 

Speer  Carbon  Co .  240 

Spellman  Television  Co..  Inc .  239  | 

•Sperr>'  Klecdronic  Tube  IllvIsUm  of  I 

Sperr>'  Ciyroscope  C'ompany . 04.  0.7 

Sperry  Microwave  Electronics  Co.,  l>ivU 
ston  <if  Sperry  Rand  Corp4»ration  .77.  105 

Sperry  Semiconductor  Division  of 

Sperry  Hand  C'orp<iratl«»n  .  117 

•Sprague  Electric  C'ompany  .  5 

Stack|Mile  Carb<»n  Ccimpany .  1.5.5 

•Stevens  Arnold,  Inc .  272 

•Stevens  Mf».  Co..  Inc .  201 

Sii|>ertor  Cable  Corp .  242 

Superior  Electronics  C'orporatlon  .  234 

•Sylvania  Electric  Products.  Inc,  .  91  | 


Technical  Appliance  llullders  .  298 

•Tectinhul  Information  Coriniratlon  ....  08 

•Tektronix,  Inc . 123.  2.89 

•Telonlc  Industries,  Inc .  273 

•Telrex  l4iboratorles  .  230 

Tenscdlte  Insulated  Wire  Co.,  Inc .  279 

•Texas  Instruments 

Incorporated  . 20.5,  319.  3rd  Cover 

•Thompson  Ramo  IVooldrldce,  lnc...0,  7.  109 
•Transitmn  Electronic  Corp . 27.  28,  29 
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Falcon  Mlaallm — as  deadly  as  its  feathered  namesake 
—  is  guided  to  the  kill  by  Texas  Instruments  infrared 
optics.  Unlike  nature’s  Falcon,  this  Air  Force  missile  has 
only  the  combative  instinct,  attack  accuracy,  and  destruc¬ 
tive  impact  that  are  built  into  it  at  the  design  and 
manufacturing  levels. 

Imparting  these  instincts  to  inanimate  systems  is  the 
business  of  TI  optics  engineers  and  craftsmen.  Leading 
designers  and  producers  of  silicon,  germanium,  quartz, 
and  other  optics  for  infrared  applications,  the  TI  optics 
team  has  fingertip  familiarity  with  unusual  materials 
suited  to  specific  portions  of  the  spectrum.  In  one  of  the 
nation’s  best  equipped  facilities,  TI  optics  specialists 
grind,  polish  and  coat  components  with  accuracy  that 
exacts  the  most  from  even  the  weakest  infrared  signal. 
This  experience  can  work  for  you.  Whatever  your  needs 
. . .  prisms,  lenses,  windows  . . .  TI’s  full-time  engineering 
service,  modem  computers,  and  complete  optics  facility 
can  meet  your  requirements  from  design  to  delivery.  For 
detailed  information  on  any  phase  of  precision  optics 
technology,  contact  SERVICE  ENGINEERING. 


Texas 


OPTICS  DBPARTMBNT 

Instruments 

INCORPORATED 
•  000  LKMMON  AVKNUK 
DALLAS  S.  TCXAS 
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U.  S.  Air  Force  Academy  mascot  “Mach  I'  in¬ 
spects  nose  dome— part  of  Texas  Instruments 
infrared  optics  that  lead  falcon  missile  to  impact. 
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Sc  raws 


B*  aura  to  mo  ORC 
•t  tho  IRE  Shew 

BOOTH  4108 


now  NYLON  NUTS 

added  to  GRC't 
oxtentive  line  of 

NYLON  SCREWS 


□  REDUCE  COSTS 

□  SIMPLIFY  ASSEMBLY 

□  IMPROVE  APPEARANCE  with 

k  DIE  CAST  ZINC  ALLOY 


IHi  C  AST 

aw  AUOV 


&  MOLDED  NYLON 


MSTENERS 


e  Uniformly  accurate  *  Wide  range  of 
e  High  in  quality  elock  etylot,  types, 
low  in  cost  tiies  and  threads 

Produced  in  one  high  speed  automatic 
operation,  GRC't  exclusive  methods  as¬ 
sure  uniformity,  smooth  rustproof  &  cor¬ 
rosion  resistant  surfaces  end  the  lowest 
possible  cost.  New  kinds  of  fasteners 
never  before  ovailoble  .  .  .  modifica¬ 
tions  in  stock  fosteners  for  specialiied 
use  .  .  .  infinite  variety  in  styles,  types 
and  siies,  have  been  ntade  possible  by 
GRC's  special  automatic  die  casting  and 
molding  machines. 


Write,  wire,  phone  RIGHT 
NOW  for  prices,  your  copy  of 
ORC%  NEW  FASTENER  BULLETIN 


Thumb  & 
Wint  Screws 


World’s  Feremoft 
Producer  of 
Small  Ole  Costings 


OltIKS  RKPRODUCBIB  CORP.||i| 

1SI  Beechweod  Ave.,  New  Rochelle,  N.  Y.  e  NEw  Rochelle  3-R600 
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Screw 

Insulators 


my&STMMs 

TOROIDS  and 
ELECTRONIC 
TRANSFORMERS 

UP  TO  SIX 

MADE  TO  YOUR  SPECIFICATIONS 

SHIPPED  WITHIN  ONE  WEEK 

Visit  our  Hospitality  Suite  of  the  Waldorf  during  I.A.E.  Show 


*Trlo  Laboratorlen,  Inr . 281 

*Trlplett  Elertriral  Iiuitriiment 

fompony  .  18 

»Tunit-8oI  Electric,  Inc .  151 


*lJnltcd  Htsstes  Tenting  Co.,  Inc. 
*L'nlvcrHal  Winding  t'ompany  . 


•Vnlpcy  Crystal  Corp .  288 

•Ves’tor  Electronic  Company  .  286 

•Vccdcr-Koot.  Inc .  86 
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Wentern  Itcvlccn,  Inc .  280 

Wentern  Gold  A  Plntinum  Company..,.  161 
*Wcstlnghousc  Electric  Corp....  185,  202.  226 

Wenton  Electrical  Inntriiment  Corp .  219 

White,  S.8 .  248 


Professional  Services 


CLASSIFIED  ADVERTISING 
F.  J.  Eberle,  Business  Mgr. 

EMPLOYMENT  OPPORTUNITIES. 300-310 

EQUIPMENT 
(Used  or  Surplus  New) 

For  Sale  . 311-316 
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Avion  Division,  ACF  Industries  Inc .  306 
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Avionic  Supply  .  311 

Barry  Electronics  Company .  314 
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Bendix  Systems  Division .  302 
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*  See  listing  of  Exhibitors  at  the  Show  starting 
on  page  276. 
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Get  out  your  pencil  and  help  yourself  to 

electronics  READER  SERVICE 


it's  free— it's  easy— 
it's  for  your  convenience 


Use  these  handy  READER  SERVICE  CARDS  for  mor6 
information  on: 

ADVERTISEMENTS-NEW  PRODUCTS- 
LITERATURE  OF  THE  WEEK 

1 —  Circle  the  number  on  the  postpaid  card  below  that 
corresponds  to  the  number  at  the  bottom  of  Adver* 
tisement.  New  Product  item,  or  Literature  of  the 
Week  selection. 

2 —  Please  print  carefully,  as  it  is  impossible  to  process 
cards  that  are  not  readable. 


FOR  SPECIFIC  ITEMS  IN 
MULTI-PRODUCT  ADVERTISEMENTS 

For  mor*  Information  on  tpocific  itomt 
in  multi-product  odvortiMmontt.  print  coro> 
fully  on  tfio  Roodor  Sorvico  Cord  kolow  in 
Box  "A"  tho  circio  numbor  of  tko  odvor- 
tiaomonl  and  llto  tpocific  product(i)  on 
which  you  dotiro  moro  information. 


HOW  TO  SUBSCRIBE— 

HOW  TO  RENEW  YOUR  SUBSCRIPTION 
- TO  ilietronles - 

If  you  are  not  a  subscriber,  or  if 
your  subscription  is  about  to  ex¬ 
pire,  to  receive  electronics  regu¬ 
larly,  fill  in  the  sectian  "FOR 
SUBSCRIPTIONS"  on  a  card  below. 
Send  no  money,  electronics  will 
bill  you  at  the  address  indicated 
on  the  Reader  Service  Card. 


Additional  Postage  MUST  be  added  to  cards  for  all  FOREIGN  MAILINGS 
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CIRCLE  THESE  NUMBERS  WHEN  INTERESTED  IN  ALL  ITEMS  SHOWN  IN  ANY  ADVERTISEMENT 


FOR  SUBSCRIPTIONS! 

(CHECK  ONE  SOX) 

]  NEW  □  RENEWAL 


(CHECK  ONE  SOX  SEIOW) 
DOMESTIC  □  1  yr.  —  $  B.OO 
□  3  yri.  -  $12.00 
CANADA  □  1  yr-  —  $10.00 

FOREIGN  □  1  yr.  -  $20.00 
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i - ONE! 

I  In  every  industry  there’s  always 

I  ONE  accepted  Product  and 

Data  Buying  Book... in  elec- 
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ii, 

I  Ironies  it’s  the  BUYERS’ 

!  GUIDE  —  fundamental  in  any 

I  sales  program  aimed  at  the 

ij  electronics  and  allied  indus- 
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FIRST  CLASS 
PERMIT  NO.  64 
(SEC.  34.9  P.L&.R.) 
NEW  YORK.  N.  Y. 

BUSINESS  REPLY  MAIL 

NO  POSTAGE  STAIMP  NECESSARY  IF  MAIUD  IN  THE  UNITED  STAHS 

6^  Postage  Will  Be  Paid  By 

ELECTRONICS 

Reader  Service  Dept. 

330  West  42nd  Street 
New  York  36,  N.  Y. 


Resea  rch/Product  ion/ 
Management  Engineers,  who, 
individually,  or  working  in  com¬ 
bination  with  one  another, 
influence  the  purchase  of  prod¬ 
ucts,  materials  and  services . . . 
whatever  is  bought  by  the 
entire  industry. 

#  electronics  dD 

A  McGRAW-HILL  PUBLICATION 
330  West  42n<l  Street  •  New  Yerk  36.  N.Y« 


All  units  are  100%  production  stabilized  at  tempera¬ 
tures  well  above  their  100°C  rated  junction  operating 
point  .  .  .  exceed  MIL-T-19500A  specifications  .  .  .  and 
are  in  stock  now. 


NEW  Tl 
HIGH 

FREQUENCY 

DIFFUSED-BASE 

GERMANIUM 

TRANSISTORS 


Contact  your  nearest  TI  sales  office  or  nearby  TI 
distributor  today  . . .  for  immediate  delivery. 


absolute  maximum  ratings  ®  25°C  case  temperature 


typical  characteristic @>  25  C  case  temperature 


TEXAS  I 
DALLAS 

BOSTON  •  I 
OTTAWA 
SAN  FRANCISCO 


>  INSTRUMENTS  SALES  OFFICES  [ 
hS  •  NEW  YORK  •  CHICAGO  •  LOS  ANGELES  | 

•  DAYTON  •  DENVER  •  DETROIT  •  GARDEN  CITY.  L.  I. 

YA  •  PHILADELPHIA  •  ST.  PAUL  •  SAN  DIEGO 

>ic/Yn  .  ctAYTic  cwctAAiier  ^  u<ecuiM/vTnM  n  ^  ^ 


WASHINGTON,  D.  C. 


Texas  Instruments 

INCORPORATED 

MMICONDUCTOfl-COaitfK>NCNTS  DIVISION 
POST  OFFICK  BOX  BIX  1BBOO  N.  CKNTRAI.  KXFflKBBWAV 

DALLAS,  TKXAS 
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^  700 
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H  Guaranteed  current  gains  of  12, 10  and  8  db 
minimum  at  100  me  with  new  TI  2N1141, 
2N1142  and  2N1143  diifused-base  germa¬ 
nium  transistors!  Alpha  cutoff  ratings  up 
AouAi  SIZE  to  750  me  coupled  with  750  mW  power 

— — -  dissipation  at  25°C  case  temperature  make 

these  newest  TI  transistors  ideal  for  military  high  fre¬ 
quency  power  oscillators  and  amplifiers  where  assured 
reliability  and  performance  are  of  primary  importance. 
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RCA-6Ce7... 


better 
-than  ever  A 

New  features  of  RCA-6CGZ  a  Preferred  Type,  promise  outstanding  performance  and 
reliability— further  proof  that  the  Preferred  Tube  Types  Program  works  for  you! 


1.  New  heater  stem  lead  arrangement  minimizes  possibilities  of  heater-to- 
cathode  shorts. 

2.  Improved  cage  rigidity  provided  by  short,  stiff  stem  leads  reduces 
microphonics. 

3.  New  mica  configuration  gives  "springboard”  fit  to  cathode;  reduces 
microphonics,  adds  to  rigidity  of  cage  structure. 

4.  New  special-alloy  cathode  reduces  interface,  increases  life  expectancy. 

5.  Cathode  is  oven  baked  to  eliminate  moisture;  cathode  sleeve  is  lock-seam 
wrapped  to  improve  rigidity,  minimize  “bowing”. 

8.  Improved  grid-structure  reduces  physical  distortion  caused  by  heat, 
further  reduces  possibilities  of  grid-to-cathode  shorts. 

7.  Automated  production-techniques  eliminate  contamination  which  would 
be  caused  by  "handling”,  result  in  extraordinary  electrical  uniformity. 

8.  Stringent  static  and  dynamic  life  tests  give  important  assurances  of  quality. 


RCA-6CG7  is  designer-preferred  because  it 
has  proven  itself  in  the  field.  Now. ..because  of 
further  improvements  brought  to  it  by  RCA’s 
Preferred  Tube  Types  Program. ..it  is  “better- 
than-ever!”  Ask  your  RCA  Field  Representa¬ 
tive  for  complete  information  on  RCA-6CG7. 

If  picture  tubes  are  your  interest,  consider 
RCA  here,  too,  for  RCA  picture  tubes  are  en¬ 
gineered  for  long,  dependable  performance.  A 
word  to  your  RCA  Representative  will  bring 
you  full  information. 


RADIO  CORPORATION  OF  AMERICA 


•  Elmctron  Tubm  DIvMon 


Harriaon,  N.  J. 


ICA  SALES  OFFICES: 

EAST:  744  Brood  Stroot 

Nowork  2,  Now  Jorioy,  HUmboldt  5-3900 
MIDWEST:  Suito  1154,  Morchondito  Morf  Plozo 

Chicogo  54,  Illinois,  WHitoholl  4-2900 
WEST:  6355  E.  Woshington  Blvd. 

lot  Angolos  22,  Colif.,  RAymond  3  B361 
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